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A LIST 

OP 

POPULAR WORKS 

PUBLISHED BY 

LOCKWOOD & CO. 

7 STATIONERS’-HALL COUET, LONDON, E.O. 


The Boy’s Own Book : A Complete Encyclopaedia of all 

the Diversions, Athlotu*, Seientifio, and Recreative, of Boyhood and 
Youth. With many Hundred Woodcuts, and Ten Vignette Titles, 
beautifully printed in Gold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 

K.U.— Tliiii IS the original and genuine ‘ Boy'a Own Book,’ formerly published by 
Mr. Bogue, and more recently by MesHrs Kent and Co. Care should be taken, m 
ordering the above, to give the name of either the former or present publishers, other- 
wise some inferior book, with a neariy similar title, ma\ be supplied. 

The Little Boy’s Own Book of Sports and Pastimes. 

With numerous Engravings. Abridged from the above. 16mo. price 
3s. 6d. cloth, 

* Many Happy Returns of the Day ! ’ A Birthday 

Book. By Charles and Mary Cowden Clarke, Authors of ‘ Ihe 
Concordantie to Shakesiiearc,* &c. Boautilully illubt rated by tlio 
Brothers Dalziel. Small jiost 8vo. prujc hs cloth elegant, gilt edge.s. 
‘ Siiiee the renowned volumes of “ Peter Parley,” we kuow of uo book more likely 
to become popular among the young.’— Clinic 
‘ It will be as acceptable to the young as “ Sandford and Merton" was wont to be 
half a century smee. The authors will henceforth share the affections of the young 
with Ilans Andersen, Peter Parley, and the Brothers Onmm ’ — Plymouth Journal. 
‘ Hure to be a favourite with tlic boys ’ — Lkavku. 

‘ The best book that can be found for a birthday present.’ — Court Journal. 

‘An unobjectionable child’s book is the rarest of all books “Many Happy 
Returni of the Day ” is not only this, but may rely, without shrinking, upon its 
positive excellencies for a long and deserved popularity.’— Wrstminstkr Bevikw. 

Victorian Enigmas ; being a Series of Enigmatical 

Acroatioa on Historical, Biographical, Gcographmal, and Miscella- 
neous Subjoct.s ; combining Amusoment with Excrciso in the 
Attainment of Knowledge. Proinot d and encouraged by Royal 
Example. By Charlotte Eliza Capel. Royal lOmo. cloth, 
elegantly printed, price 2s. 6d. 

Tlic idea for this entirely original style of Enigmas is taken from one said to 
have been written by Her Majesty for the liuyal children, which, with its Solution, 
IS given. 

‘ A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen’s loyal subjects it 
comes, moreover, additionally recommended by the luiit m the title-page and the 
statement lu the preface, that it is a game practised by Her Majesty and the Royal 
children, if, indeed, it were not invented by the Queen herself.’— Critic 
‘ A good book for family circles in the long and dreary winter evenings, inasmuch 
aft It mil enable the young to pass them away both pleasantly and profitab^.’ 

City Pkrbs. 


Lochrood and Co.'s 


JOHN TIMBS’S POPULAK WORKS. 

‘ Aiiv one who reads and remembers Mr Timbs’s enovclopasdie varieties should 
ever alter be a pood table talker, on excellent companion tor ehildren, a “ well- 
read person.” and a proficient lecturer , lor Mr Ti mbs has stored np in this little 
volume [“ Thiiif;s Not (ieiierally Kiioimi ”] more knowledge than is to be found in 
a hundred books that niiglit be named ’ — ppm 

Thing^s Not Ganerally Known Familiarly Explained. 

A Hook for Old niid Younp Joitn Timiis, F.S First Sonos, 
TwtMily-sixllt TlKuisaiid, siiid Second Scries, Tenth Thousand. Fcap. 
2s. fill ench. cloth. 

‘ A remarkiihly pleasant and iiistnietive little book; a book ns full of information 
as 0 poineprnnate is full of >«ec«l - Pcm it 

‘ A very nmu^inp miseellanv ’ — (iKMi i 11 in’s MAriAZivii*. 

‘ Ami as iiihtructive ns it is amiisin" * — Notks and (irutiKS. 

* Curiosities of Science, and Present. P>y Jonx 

I Tiatus.PS.A First Stories Second Kditioii (‘ Thnifirs Xot (Jcncrally 
j Ivnowji ’ in S(Mcnc<‘ ) Fcap 2s r>d. cloth. 

Curiosities of Science, Past and Present. P>y Jniix j 

Tnins, F.SA. St'cond Senes. (‘ Things Xot (generally Known' in | 
Science). Fcap. 2s, hd cloth. 

‘ Aliirkcil by the tact, care, and uhefulness 11111011 characterise nil IMr Timbs’s 

' books ' — NoTI S AMI Ql 1 Ulljs 

J ‘ “ Cnnositics ot Science ” contains as much information in pages ns eoiihl 
' otlurwi^e he gleaned from reading clatxiiate treatises on phisieitl phenoinem, 

IK (Ill-ties, optics, nstroiioTiii, getdogi and palmontidogv, meti 01 ology, nnutuiil 
g( ('g.ajiln, magnetism, the electric Ulegraph, Kc Mimno Joi ns \i 

Curiosities of History. A Book for Old and Yonn.n^. 

' (‘Things Xot Ciciicrally Known ' in Ilistorv) Jly Jonx TiAins, 
j F S A Tenth Tliousnnd. Fcap 2s Cd. cloth. 

' This hook IS fin e\tension of the design of ifa predecessor to ‘ Things Not Ocne- 
ralli Kiiomii in History,’ or, wdiere known, but imperleetly understood as, mi tlic 
salient points of liislorv, such histone iin idents and cluHainil ((notations as are 
often em|)loved hv public writers, and the A;? ors 0/ Ht^hn (/, in tlic section 

fif ‘ ITistorn Doubts’ Jii these rruuns the work presents, in pn iures(|ut. forms, 
niiinv hundred Dvents and Incidents, Sayings and Origins, and iiotcw'orthy 
jiistnnees of Unman Action 

‘ ^\ e cull conceive no more amnsmg hook for the drawing-room, or one more 
useful for the school-room ’ — Aut Joi i.xai. 

Popular Errors Explained and Illustrated. By 

John Tim Hs, F S A Sixth Thousand. Fcap. 2 .s. (lil t loth 

‘ W e know^ of f( w bettci fiooks <01 1 onng i>ersoiis it is msfriietive, ciitc 1 tain mg, 
nnd Hli.iiile This hook (iintiot but tiili.incc the author’s ujnite loi eiiriouR 
I research, and entertaining as will as mstriutive writing ’ — Ih it, ns r 

‘ A work which ninetv-nine iiersoiis out of every iiuiidred would take iij) wlien- 
ever it came in their w'ay, and would always learn something from ’ 

I Enolisu CiirnciiMAN 

; The Year-Book of Facts in Science and Art. Ex- 

J Inhitiuu: the most important IirtfirovciiKMis and ])isco\ cru's of the 
I P:ist Ycariii Mccliamcs ami the, Us'diil Arts, Natural IMiilosopliy, 
FJcctncity, Chemistry, Zoolojry and Botany, Geology and JMiite'r- 
a-locry, Alctcorology and Astronomv. J}v Jo'irx Tiwits, F S.A. With 
fine Kitgraved Froiiti.s])iccc and Vignette. Fcap .'is clotli. 

This work, ]nih 1 ishcd aiinnallv. records the proceedings of the principal 
Seieiitifie Societies, and is indispensable for such as wihh to iiossessuiuithful picture 
of the 1 itest novilties of ‘Science and the Arts 
‘ Ably and lioncstly cominled ’ — Ai iitN i-i .it. 
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JOHN TIMBS’S POPULAR WORKS-ron^zwm/. ! 

I THE INTERNATIONAL EXHIBITION. | 

' The Industry, Science, and Art of the Age; or, ’ 

llir Iiitrrnational E\lnbition of lSf52. P()i)ulnrly Dosorilx'd from | 
its Ongni to its Clnso, including Details ol the Principal Oh](‘cts I 
I and Articles Exliihitcd. By John Timhs, P S.A , Autlior of 
I ‘ Curiosities of Science,’ Ac. In a closely-priiitcd volume, pji 302, , 
jirice Gs. cloth (‘h'pant, illustrated with a fiiK' Photoirrnph fioni ] 

I negatives specially retained for tins work by the London Stereo- i 
I scopic Company. i 

] ‘ A verv timely, useful, and intcrcstinfi compendium and memento of the Exhibi- 

I tion of is»;2 Pi lunnf 

j ‘ Here is just uh miu li preserved about the Exhibition ns, when it has been swept 
away, any one would care to know Moknj.ng Aio j in iser. 

School-days of Eminent Men. Containirif^ Skotolies j 

J of 1 he Pro^rress oi Education in Ent^land, from the reiirn of Kitip | 
Allred to that of Queen Victoria, and Sdiool .and Coll cfre Liv(‘s of | 
tin* mo'^t eelobrati'd British Authors I’oets. and Plii]oso))hers , | 

I Iiivoutors and Diseoierers , Dimiu's HtToi's. Statesnieii, and Leps- i 
I lators By John Tj Mils, E S A. Second Edition, (mtiiely Kevisi'd I 

I and jiartl.v Ke-wrdti'ii. A\ith a Eroiitispu'ce by Joliii Lilbi rt, i 

1 13 Vie\ts of 1‘ulilie Si liools, and 20 Portiaits b.v ’il!irve>. Ecap. 

, r>s. handsomely bound ill clot li. i 

; ^ Extensively used, and specially adapted for a Prize-Book at Selionls. 

1 ‘ The nUu is a happ> oik, and its execution equallv so It is a book to interest all 1 

bfi\s, but more especially those of VN estininster, Eton, Harrow , Kiigbi . imd \\ in- | 

; eliester . for of these, as of maiiv other sdiouls of liigli rejuite, the uteounts are lull i 
I uud interesting ’—N ot Ks am> tien.ihs , 

I Stories of Inventors and Discoverers in Science and 

j Useful Arts By John Tmr.s, ESA Second Edihon. AVitli i 
iininorous Jllustiations. Itaji r»s cloth. I 

1 ‘Another interesting and well-eollieted book, ranging from Anhiincdes and i 
1 Roger Biieon to the ‘^tejdu nsons — Aiiisviim 1 

j • 'PJiih last hook IS, we think, Mr 1 imbs’s best N nioML M \r. szinf ' 

j ‘ These stories by Mr I'lmbs aie ns nunvellous as the Aio^mw \ n/ZUs’ EiUertain- > 

' vimls, and are WTought into a volume of great interest and worth ’ — Atj as 

j Painting PopularlyExplained, witlilliptoricfil Sketclios; j 

I of tlic Progress of tin* Art. Bv Thomas .1ott> GriJ.KK, Painter ' 

j and ,7oh> Ttmhs, ]'\S a At itli a Erontispiece and Aigrnelle, in ! 

^ small St o pp o3t), jiriee «W. cloth. 

C?*’" Tina work has heen adopted as o rrizc-Book in the Schools of Art at South 
Euisington. ' 

, ‘We e.m heaitily recoiriineiid this lolumrto all who arc desirous of midcrstandiiig I 
' what tluj admire in a gviod painting l>\ii \ Nhw s ' 

Something for Everybody; and a Garland for ilie 

, Tear. Ily doiiv Tiv ns. ESA \u1lior ol ‘ Tlniitrs Not Gciiemlly 
j Known,' iVc. W ith a tioloured Title, jM'st .S\o Tis cloth. 

‘ This volume abounds with diverting and suggestue extracts Tt seems to us 
particularly well adapted for paiochial lending libraries ’—S at ckhay Rhilw, 

I Aucust :il ]H()1 

I ‘hull of odd, quaint, out-of tbe-wflv bits of information upon all imaginable 
subjects IS tills amiismc volume, wherein Mr Timhs discourses upon domestic, rutal. 
metHqvolitaii. ami soniil liti luteiesting nooks ot I iiclish loi iilities tinu -honoured 
enstonis and ol(l-w <irl(l ob-prAaiu‘( s and we med liurolr add, Mr Tmibs discotiises 
well ami pleasantly upon all Noits am» Qi l i.ii s, Ouiv ‘JO, ISi.l 
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A SEBIES OE ELEGANT GIFT-BOOKS. 
Truths Illustrated by Great Authors ; A Diction 

of nearly Four Thousand Aids to Reflection, Quotations of Maxi 
Metaphors, Counsels, Cautions, Proverbs. Aphorisms, &c. &c. 
Prose and Verse. Compiled from the Groat Writers of all 
and Countries. Eleventh Edition, fcap. 8vo. cloth, gilt ed| 

668 pp. 6s. 

* The quotation* are perfect gem* t their selection evinces sound judgment and 
excellent taste.’— Dispatch. 

* We accept the treasure with profound gratitude — it should find its way to ev 
home.'— Eka. 

‘ We kuow of no better book of its kind.*— E xajmunkr. 

The Philosophy of William Shakespeare ; delineatir 

in Seven Hundred and Fifty Passages selected from his Plays, 1 
Multiform Phases of the Hunian Miiiit. With Index and Referent 
Collated, Elucidated, and Alphabidically arranged, by the Editi 
of ‘Truths Illustrated by Great Auth ore.’ Second ‘Edition, le. 
8vo. cloth, gilt edges, nearly 700 pages, with lieautiful Vignc 
Title, price 6s. 

A glance at this volume will at once show its superiority to Dodd’s* Beautii 
or uny otlicr volume of Sliakespcatian seicctious. 

Songs of the Soul during its Pilgrimage Heavei 

ward; being a New Collection of Poetry, illustmtive of the Pow 
of the Christian Faith; selected Irom the Works of the most en 
nent British, Foreign, and Auiencaii Writers, Ancient and Model 
Original and Translated. By tlie Editors ot ‘ Truths Illustrati'd ! 
Great Authors,’ &c. JSoeoud Edition, leap. Svo. cloth, gilt edge 
668 pages, with beautiful Fioiitispieco and Title, price 6s. 

0^ This elegant volume will be appreciated by the admirers of * Tiie Chrism 
Year.’ 

The Beauty of Holiness; or, The Practical Christian’ 

Dady Couipaiii'm • being a Collection of upwards of Two Thoiis.in 
Reflective and Spiritual I’assages, rcniaikabh' for their Subliiml.) 
Beauty, and Practicability, selected from the Sacred W'riting.s, aii 
arranged in Eighty-two Sections, eachi*orn])rismg ,1 different them 
for meditation. By the Editors of ‘Truths lllustraU^d by Grea 
Authors.’ Third Edition, leap. 8vo. cloth, gilt edges, 560 pp., (is. 
‘Every part ol tiie Sacred Wiitnig-* dcberves our dec*iM;st attention and rcsearcii 
but uli, pel hups, iiiuy not be tquuily adapted to the purposes o( moditatiou uin 
lefluctiuii. Those, ihereloie, who aie in the constant liabit of ('onsulting tlie Bibh 
w'lU not object to a bclcction of some of its rnuht sublime and iin])icst>ive pasMiges 
arranged and classed ready at once to meet tlie eye.’ — ^E axbact moat Fukkack. 


Events to be Remembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pace^ 
of Contemporary Chronicles or Modern Historians, of the most Rt- 
markablo Occurrences m each Reign , with Review^ of tint Manners, 
Domestic Habits , Amusements, Costumes, &c. Ac., of the l^eoyile, 
Chronological Table, &c. By Chahles SELBy. Twenty-tilth 
Edition, l2mo. fine paper, with Nine Beautiful Illustrations by 
Aiiolay, price 3s. 6d. cloth, elegant, gilt edges. 

N.B.— A School Editjoit, without the Illustrations, 28. 6d. cloth, 
fgr Great care has t>een taken to render this book unobjectionable to the most 
fu>H(iiou8, by excluding everything that could not be read aloud in bcIiooIh and 
lanulies, and by abstmeuue from all party sjnnt, alike in politics as in leligion. 
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WORKS BY THE AUTHOR OP ‘A TRAP 
TO CATCH A SUNBEAM/ 


‘ In tolling a simple story, and in the monapemcnt of dialogue, the Author is 
excelled by lew writers of the present day.’ — LixaicAitv GA/hirt. 

A Trap to Catch a Sunbeam. Thirty-fifth Edition, 

price Is. 

‘ Aide ct le del t'aidern, is the moral of this pleasant and interesting storj', to 
■ahieh m’C assign in this Gazette a place iminediuti ly alter Charles Dichens, iis its 
due. lor many jiassages not iiiiworthv of him, and for a poiiera) scheme <|mte in 
iiiuhoii with lushest feelings towards the lowly and depressed ’ — hilKUAiiV G a/kitk. 

Jl'V’ A CJiKffi Tldiium of the ahat'ie popular stori! haa been prepared 
for dtslributiuu. Sold only inpackeis pnee Is. contaiumg IJ, copies. 

Also, by llio sanu' Anlhor, 

‘ COMINCI HOME , ’ a New 'rale for all Itcadcrs, price Is. 

OLE JOTiLIFFE, not a (ioblin Story. Is. 

Tlic SKQUEL to OLD JOLLIFFE. Is. 

Tli(‘ HOUSE oil the EOCK. Is 
I ‘ONLY , ’ a Talc for Y'ouu'j: and Old, Is. 

1 Tlic OLOUl) with the SILVER LIMNO. Is. 

I Till' STAR 111 the DESERT. Is. 

1 AMYL’S KITCHEN a ViLL\(ii: RoAr\^( n n New Story. Is. 
j Tlie DREAM CHINTZ With TlhisLralions by James Godwin. 
I 2s (id, witli a brautilul faii(,> ciacr. 

I ‘A MERRY (HRISTAIAS.* (id. 

, SIRERT’S YVOLD. S^^eoud Eibtioii, :is. (id. cloth. 


Sunbeam Stories. A Selection of the Tales hy the 

Author o1 ‘ A Tinp to ChK h Si SunlK'.uu,* ,Ve. <!v(* lu one Milunic, 
prici' us cloth ch'u.inf, <0 .“is (.d. fidt (slfres. Illustrated by Juliii 
Ab«.olon and Hcur> Anela\ 


i ONTFA'TS ; 

A Tni]i fn Catch a Sunbeam. 

Old .lollilf.' 

The Sciiucl to Ohl Jullillc. 


'I ho Star in thi' Discrt. 
‘OnlN ' 

‘A Merry Clirntmsis.’ 


I Minnie’s Love: a Xovoh ]>y tlie Author of ‘A Trap 

to Catch a Sunbcani.’ In 1 vol. post kk. (jd. cdutli. 

‘ An extieiiielT jih-a-ant, Miii'-hinv \<>lnine C'l iii( 

‘ “ iMmiiie’t Gove ” adds to the itputaliuii ot ihe Author of “ A Trap to Catch a 
Sunbeam ” ’—.Atlas 

‘ e weie hist hurpiised. then pleased, next delighted, and finally enthialled by 
tl e story ’ — Mui.mm. IIlkalp 


Little Sunshine : a Talo to Ik* head to very Youan^ 

Cliiidien ]!y the Autboi of ‘ A Trap to (^ateh a Sunbciiiii.’ lu 
siurave Kluio. eolour«'d borilers, engraved Froiitispieeo and Vig- 
nette, fancy boaids, iirice 2s, 

‘Young people will read it with avidity Chuistiav Wi i 

‘.Tijst the thing to met the iitteiitioii of iliildien .^i xMi oj.e All K( rifv 

‘ I’l lilted in tliesiiniiiluoiisninnnei lliiil ( liildieii likt htst UrAiu (U n OiisEltVKn. 

‘As pleasing a child’s hook as we reeollect seenig.’— P i.t jiuliii lit bald. 
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BOOKS FOR NURSERY OR MATERNAL 
TUITION. 

La Bagatelle : Intended to introduce Cluldren of Fi 

or Siv Ynirs old to some knowledge ()f tlie F’reneh Langua 
lievisc'd by JMadaiiK' N. L. N<‘W ami rheai)er Edition, inueh i 
proved, and einbellisluid with entirely new cuts. 18iuo. bound a 
lettered, priec 2s. tjd. 

‘ A well-known little liocik, rcviHed, improved, and adorned witli some very pre 
new piuturcb. It is, ludtud, I’reuch inudc very euf.v lor very little ehildren ’ 

Tine StllOOL AND 'lllK Tjciciiki. 

* A very niee hook to bo placed in the hands of children, likely to coininund th 
attention by its beautiful einbeilislunents ’ — Paphis mi: thk SeiiuoLMAsi kj. 

Chickseed without Chickweed: being very Ensy ai 

Entertaining Lessons for Little Children. A hook for (‘vc 
Mother. JsJew Editum, with Eiouli.spiecc by Anelay, 12mo. elotli, 

Peter Parley’s Book of Poetry. AVitli numeruiLs Ei 

grav mgs. New Edition, lOino. cloth, Is. 6d. 

I Cobwebs to Catch Flies ; or, dialogues and Sho 

I SiMiteiiees adapted for Clnldien from Tlinr to ICitrlit Years ol at: 

: AVilh WoodeuLs. New Edition, J2uio. clolli, 2s., or m TwoEail 

i Is. each. 

I PkiiT I. For Childrtm from Thre(‘ to Fiv(' Year.s of Age. 

i’Aiir 11. For Children trom Five to Eight Years of Ag(‘. 

i CHEAP AND ENTERTAINING BOOKS 

i FOR CHILDREN. 

I The Story of the Three Bears. 17tli Edition. Wit 

1 111 ustraLiuiis, oblong, Od .sewed. 

' The Great Bear’s Story; or, Tlu* A^izier and th 

j Woodman. "W ilh Illustrations, oblong, Od sewed. 

An Hour at Bearwood; fir, Tho Wolf and the Sevo 

' Kids With llliistiatioiis, oblong, (id. sewed. 

The Three Bears and their Stories; being tlie abovi 

' .Stones in 1 vol. With numerous illustr.itioiis, oblong, 2s. ulotl 

I lettiTod. 

The Ugly Duck. By Hvns Andeuskn. Yersitied 

and dedie.ited to tin* Renders ot * The Thieo Rears.’ Four illustra 
tioiis by Weigall, oblong, od s<‘Wod. 


The Lessons of My Farm: A Book for Amatcu 

Agrieulturists . being an Intiodnetion to Farm J’raetiei' in th 
Culture of t^rops, the Feeding of (Jattle, M.mai!:enient ot the Itairv 
I^iultry, ]hgs, and in the Keeinng of Farm-work Records JL 
Rooeki’ .Scott Ri’K.V, one ot the .Authors of ‘Rook of Farn 
Ruil dings.’ With numerous Illustrations, leap, bs elotli. 
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The Fables of Babrius. Tt nnslated into English Yorse 

from the Text of Sir G Coriiewall Lewis. Hy the llev. Jamks 
Davies, some time Scholar of Lincoln Coll. Oxford. Fcap. cloth 
antique, cleirantly printed, price (is. 

‘ “ Wlio wa« BubriuM ? ” The reply may not improbably startle tlie reader. 
Babrius a^rm the real, original iEsup Notliitig is so tabuluus about the fables of our 
uluhlliuud as tlieir reputed authorship ’ — Daily News. 

* The JEsop of our boyhood is dethroned, and Ins seeptre taken from him, by no 
less a diseiichunter tlian Her Majesty’s Secretary of State lor the Home Departmtnt. 

. . Here stands the fact that .d'lsop was not the autlior of the world-famed fables, 
but that the real fabricator was one Babrius . So Babrius has been finally set up 
to rule over the realm of early fuhlct,, and yEsop passes into the category of tnj ths 
or plaifiiiMsts, au ordiiig to tlie evidence ’ — Ii i.usi uatkd Loxi>on News 

’ A fable-hook whieh is admirably adapted to take the jdaec of the* iinperfict 
collections of .Esopiun wisdom which have hitherto held the first place iii uui 
juvenile libraries ’ — IlEKUioiin Times. 

Every Man’s Own Lawyer: A llanJy-Book of tlic 

JTnicipit's of Law and Equity. Ey a HAiiRisTEii. Second Edition, 
in 1 vol. I’Jmo cloth, jiricc ils s<i (Saved at every (hinsnltatioiij, 
jiost free. Coaiprisinur, the Kiirhls and Wrongs ot Individuals, Mm- 
caiitilc .ind Gointncrcial Law, (’riminal Law, Danish Law, Couniy 


Court Jaiw, Game Laws, the Laws of 


Banivki i*k n 

I ■'SI RAMIS 

SrTTl KMFNTs 

Ih u A,M. \Va< mu. 

l.llll-l ANO Si AMO It. 

TtesspAss, N e isanci s, I.k . 

BlI Ls Ol L\( IIASI.K. 

Mahriaoi am> DieoRiE. 

Wahra s 1 > 

I'os J RAc is 

Msio HAS 1 hill 1*1* INI.. 

\V II 1 s AM) Ai.R] I AILMS. 

CoeiHK.UlS A so i‘A TEXTS. 

AIor 1 t.Aiti ^ 

Etc. 111. 


Also Law* for 


landlord and Tenant. 

(ias ('ompaiiK s 

A uetioneers,! louse Agents. 

MunU r and sei viiiit. 

} ru iitlh S(,( K-iKs. 

Trudesiiii n 

Husband and Witi 

('leigi nu n 

ImikeeiK I s, Xi . | 

B\e( utnis and I'lustees 

MtdieaJ Piaetitioneis. 

1 B.iKeis, Millers, 4.0. ! 

(jiiuidiuii and Waid 

Bankets 1 

P.iwutooke s 

Marued Womeu .iiid In- 

hurgtoiis j 

Piinttrs. [ 

fants, 

Aiitboih and Artists. 

1 Sill \i 1, Ol ■, 

Pai tilers and Vgeiits 

Publishers. 

1 ('.Uriels ; 

liendi‘r and lloi lowei . 

I' a 1 liters 

' ( oiist.ilileo, 1 

IK btor aiuK lediloi 1 

( ontuK’tors. 

j Biokeis 1 

Pnulmsi .1 and \ eiidor. 

1 Sportsine*!!. 

, St amen i 

.loiiit st(K k (.'oiniuuiiCs. 

* tfamekeepei'! 

Soldiers. 

Uuilwaj (. uiiiii.Lnies. J 

1 1 arne rs ‘iiul llorsedealers 

ke iee. ' 


Science Elucidative of Scripture, and not antago- | 

nihtic to it liciiig a Scries of Mssa\s on — 1. Alleged Discrep.ineu s , 
The Theories ol the Geoloerists nd Figure ol tin* E.irlli , o. Tin* i 
Mosjue Cosmogony, 4. Miraeh’s in gi-neral — Views of Hume and i 
Dowell, .^ 1 . The Miracle of Josinia —Views ot Dr Colensu q'iu* ! 
Sutieinalnijilly liiipossihh* , d. The Age ol the Fued Stars— then [ 
Di.stiinees and Masses. Ey Drolessor J. R. Yotmi, Author of ’ t 
C^mise of Elemeiitaiy Mathematics,' Ac. Ac. Fea]). bvo. jiiiee os 
elotli lettered. i 

‘ A Bcholarhke and orthodox little volume*, ably handling Ihoae sciontifai difluu! 
ties, startod by iirlain wi iters of the* jnc'cnt period, as ojipohini* seiious olyeLtinn, ! 
to certain poriioiiH of the Bible. The shallow hutdainierous tlieorie- ot I)i t'oli iisu ' 
are tieatnl h\ Mi Young in a culm hut clever inainier . JBerv iiiihiasM d I 
reader of aviiage undcrstundnig, after peiiisal of tlu volunie, inn-.t he sutislied tli.it 
tlie auth<ir bus su< eceileil in viiniicaiiiig its title* Mokmm. Am i KTI^l■l.. ! 

‘ Professor Young's exuiniiiution ol the turl^ veistsof tieiiesis, m coiiueetiou with 
modern SI leiuilu by iiotheses, is exeel lent ’ Emilisu C Hi i.eini \ s 

‘ Distmi'iiislu il l)> the true sjnrit ot seieutibe iiiquin, hy gu.it knowledge, hy 
keeu logical ability, and bj a style jieeuliai ly clear, eusj , and ciu i aetu ’ 

Ni)N< DM-oiiJlisi. 1 

‘ No one enn rise from itB jierusal without being impressid with a sense ol the ' 
singular wtakiiessof modern see*ptie*i*«m Bvrii'-i AIaoazixk. 
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WORKS BY THE REV. WM. HARRISON, 

EECTOB OF BIBCH. 

The Tongfue of Time ; or, The Language of a Church 

Clock. Jly William nAiuasoN, A.M. of Bnissenose Colloa:e, Ox- 
ford; Domestic (’hafilani to H R H. the Duke of Camluidw; 
Ri‘ctor of Dirc'li, Essex. Sixth Edition, with beautiful Frontispiece, 
fcj). 3s. cloth, pilt cd^es. 

The Shepherd and his Sheep; An Exposition of the 

Twenty-third Psalm. Second Edition, enlarged, fcp. 2s. 6d cloth. 

Consecrated Thoughts ; or, A Few Notes from a 

Christian Harp. Second Edition, corrected, fcp. 2s, 6d. cloth. 

Sermons on the Commandments: Preached in the 

Clia])el of the Magdalen Hospital. Second Edition, fcj). 4s. cloth. 


Hours of Sadness ; or, Instruction and Comfoit, for 

tlr* UouriKT rcmsisting of a Selection of Devotional Mcdit.ilions, 
Jiisti u( tnc and Consolatory lli-fli etions. Letters, Praver". ]'o< try, 
Ac trohi vanous Autliors, suitable for the bereaved Christian 
Second Edition, fcj). 4s. Gd. cloth. 


Sidney Grey ; a Talc of School Life. By the Author 

el* Mia niid C’harlie.’ Second Edition, with Six bcautitul Illustra- 
tions. Fc'ip. 4s. Gd. cloth. 

Do you Give it Up ? A Collection of the most Amn.^ing 

OoaLuidnuns, Eiiddles, &c , of the day. Fcap. price Is. cloth lunp. 

The Instant Reckoner. Showing the Value of nny 

Quantity of floods, ineludnig Fractional jparts ofn Pound A\*«Mght, 
ai any pi too Ironi One Farthing to Twenty Shillings, with an 
IntiodiK tion. emhraenig Cojiioiis Notes of Coins, "Weights, Mca- 
suTOs, and otlr'r Conunercial and Vseful Inforniatioii , and an Ap- 
Iienilix, containing Tabh's of Interest, Salaries, Commission, &c. 
241110. Is. Gd. cloth, or 2s strongly bound in leathiT. 

111 dispensable to every liousekecpcr. 

CHEAP AHD POBTABLE LITEBATUEE. 
The Pocket English Classics. 32mo. neatly piiiiteJ, 

in Illuminated AVi’a])pers, jirice Sixpence each. 

Tlio following are now ready 


The Vicar of WAEEriELn 


Coleridge's Anctetvt Mariner. 


Goldsmith’s Poetjchl Works. . ■WALTo^’l^ Complete Aisgler, 


Falconer's Suipwreck. I 

Passe LAS. ’• 

S TE liNE’s Sentiment A L Jo ERNEY. ' 


Pari I. 

Walton’s Complete Angler, 
Part II. 


l.OCKE ON THE UNDERSTANHlNa. ElI/AHETH ■ OR, TlIE ExILES. 


Thomson’s Seasons, 
Incubalp’s Nature and Art. 
lU-ooMriELD’s Farmer’s Boy. 
Scott’s Lady of the Lake. 
Scott’s Lay. 


CowpEu’s Task. 

I’oPE’s Essay and Blair’s C ra ve 
Cray and (Xtluns. 

Gay’s Fables 
Paul and Virginia. 
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DELAMOTTE’S WORKS 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of Illumination, Ibr the use of 

EcfnnritTS, with a lludiiiientary Treatise on the Art, Traetieal 
Bireetioiis f(tr its Exercise, and numerous Examples taVen Irom 
llliiminated MSS., and heautihdly prinU'd in pold and colours. By 
E. Dki-aviotte Small 4to. price 9 s cloth antique. 

‘ A handy book, beautifully iIIuHtrated , tbe text of which is well written, and 

calcidatid to be useful The exumplca of ancient MSS. recommeniled to the 

Btudent, which, with much good hense.tlie author ihooseBfrom colleetionn atccHsibie 
to nil, lire bi lected with judgment and knowledge, as well as taste.’— Ai hkn j.rM 
‘AJodtRtly called u Prime], this little book lias a good title to be estiemed a 
miinuul niid guuli-hook in the study and practice of the different Rtyles ot letter- 
ing used hy the artistic transeiihers of past eenturic 8 ....An umatiur maj witn this 
BiJeiit preteptor leain the whole art and myntery of illumiiiutiou.’— Si'i- ( i a jok. 

‘ The volume is very bcautilully got up, and we can heartily reeommenu it to the 
notice of those who wish to become prohcient in the art.’— E nc.ush Ciicm iiman 
‘ \\ e an chle to recommend Mr Bilumotte’s treatisi . The letter{>rt ss is niodestly 
but judu loiisly written . and the illustiatiuns, which are niimeious and well chosen, 
are beautilully printed m gold and eolouis.’— Ei tLESioi.oGiST. 

The Book of Ornamental Alphabets, Ancient and 

Mcdiictal. from tlic Eijrhth (\MiUir>, with Numerals, Includnig: 
Ciothic, Cliinth-Tcxl, large ami ''lualJ , (icimnn, Italian, Anilxstjuc. 
luitials for llliiminaLiou, Mouotriiims, (’losses. Ac., Ac., li^r the us<' 
of Architectural and Eugiiiocruitf Diauuhlsmcn, Ali'-sal raiiitirs, 
Masons, Decorative Bainteis, Litlioirraidiers. Engravers, ('arttrs, 
Ac. Ac Collected and Eiifrraved hy E. DiaAMoTifc:, ami {iiintcd in 
Colouts. Eeurth Edition, royal S\o i-hlong, jirice 4s. cloth 
‘ A will-known eugiuier and draughtsman has inrolhd in this usttul hook the 
rC'Ult of iiiHiiv jiujh’ stmh mid icMmili lor tho-cwlio inseit tnmiKllid seii- 
tnu es I oimd gilded chalices, who hl.izon HhopligtiidH over shop-doors. w ho letter 
cliimli walls witli pithy senttnees irom the iKi alugue, this book will be useful 
Mi. nehmiotte's book w'as wanted AJUl■^A^ ii 

Examples of Modern Alphabets, Idnin nnd Omanu n- 

tal luclmhntr Gt'rman, Old English, Saxon, Italic, Peispi'clue, 
(deck, Hebrew'. Court lland, Eiuriossinp. Tuscan, Kdiaiid, (uilliic, 
Bi'slie.aiid Aral)(“-que with scm ml « ii»:jnai iK siirns.Miiii Isiimcials, 
Celh cted ami Eugiatcd hy E Di'LAAIOite, undpimted iii Colours. 
Ivo.’tal H\o oblong, price 4s. cloth. 

‘To iiuisis o 1 all iliiNsis, but more ispceiolly to nriliitects nnd engravers, tlii«i very 
handsoiiK book will be iiivalualile Tbeoi iseominised iii it evirj jiofa^i'di shnpe 
into whieli till letters ot tlie aljihiibet and nunieiuls eiin be lornieil, auo the talent 
whiili lias lieeii ixiieiideil 111 tlie eoneeptiou of the vaiiuus plain and oiuaiiieutal 
letters is wondertul ’— Siamiakd. 

Mediaeval Alphabet and Initials for Illuminators. 

By E (1 Dm.vmoiti- Ceutiunimr 21 Plates, inul lllumn ah d Title, 
}>nn1edin Gold and Colouis M ith an liitroiluction h) J ii us 
Bnoohs Small Ito (Is dotiitnlt. j 

‘A Volume m w huh tlie Utte*is ot the alphabet eomc forth glorified in gilding and ( 
nil tlie eolouis ot the jiiism murwovui and inttitwimd uiul lutei mini.' led soiiie- 
liims with 11 Milt ot iiuiibow uiulusiiue A poim 111111111/0111 d in tlu-e ihuiiiiUrs 
would bi only ( ompaiiibli to oiii ot those dihcioiis love letters ujiiiboii-ed in a 
bimeli ot flowers well seietUd and eleveib uriungeil hux. 

The Embroiderer’s Book of Resign, containinp^ Initials, 

Emlileiiis f'v jiliers, Monomams.Oi iiameiital Bt'rders. Im tl< siastical 
Iieviei s, JMcdDcvsil ami Alodern Alplialxts nnd National Kmhlem.s. 

B,v K 1 J LA Mtrrj E Printed in (. olours. Oblong 1 oy ill h\ o. 2s. bd. 
in ornamental boards. 
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THE EEENCH LANGUAGE. 

M. de Fivas' Works for the Use of Colleges^ Schools, 
and Frivatc Students. 

Tlie attention of Sdioolinuuterb and lleudri of Collcpcs is rcsiicctfully requested to 
the follow ini' eminently uHctui henew of f reiieli class books, winch have enjoyed uii 
uiipretodented iiojiularity. A detailed prospectus will be sent on application. 

De Fivas’ New Grammar of French Grammars; 

foiiiiiriMiifr the sul)htaii(*(“ of nil the most a}iproved I'reiieh Gram- 
111,11 s (’xl.iiit, lint iiioiH' especially of the slamhird work * La (irani- 
imiire des Gniimmuies/ saiielioned hy the l-'reiie-li Ae-.wh'iiiy and 
the LnutThity of I'uns Wdh iniineruiis lOxereises siinl Exiimples 
1 11 astral ive o't every liale. By Dr. V. pk Fjvas, M A, I’El S, 
]Vl('iiih('r of the Gramuiatieal Soeiefy of Vans, &e. &e. Twenty- 
second lildition, iirici' os bd ItaniLsoniely l>ound. 

‘ At once the siinjilest and most complete (iramiimr of the French language To 
the iminl tlie tflu t ihulniobt us il he looked into a map, so w'ell-delmed is the coulee 
of btud> as explained by M. de 1 ivos Litkuaia Ga/ki j l. 

A Kja' to the aliove, priee 3s. 6tL 

De Fivas’ New Guide to Modern French Conver- 
sation, or, th(‘ Studi'iit and Touiist’s French Vade-^recuin , con- 
laininjr a (tompreliciisivi* \ ocalmlaiy.and Viir.ises and Bialoirui's on 
ctery usetul or interestiiiK topic , toj^ctlicr wit li Modi'ls ol Letters, 
Notes, and (!ards, and ('oiuparativi* Tallies of the Jlnlish and 
French Coins, Weif^hts, and 'Measures the whole exliilaliiig:. 111 a 
distimt inaniK'r, the tnu' J’nmuueiation ol tlii' Fnmeli L.mjiuaue. 
Thirteenth Edition, 18mo. jiriee 2s. bd stroujfly liall-boantl. 

‘ Vonh / vous un guide aussi sur qu’ infallible pour ajipiendie la hmgm FrunQuise, 
piene,: Ic Guide du Al. dc hivas c’cbt riiidispeiibable iimnuel de tout i ti.mgn ’ 

LTaic viaiAL, 

De Fivas, Beautes des Ecrivains Francais, Anciens 

et ]Mud(‘rnes. Ouvrage Classuine a ru^ajse d<*s ColleiO's id (h"' 
Jiistitutjons Dixieiiie Edition, aiitrmentei* d(' Not(‘s llistoriqm s, 
Gei iciaphuiues, Vlnlosoplnqiies, Litteraiies, (iraiuinatieales, id Jiio- 
tiaphniues. 'JVntli Edition, J2mo. 3''. bd. hound 

‘An ekgunt volume, euutummg a btleetion o{ pieces in both prose and verse, 
which, w liile It iurnibhi s a convt lilt lit Hading hook toi tiu btiidciit ot tin J rimli 
languui!! , tit the same tunc uliuida uplcubing and mlcicstmg view ol Iicncii iituia- 
tuic Ui.hLnviu. 

De Fivas, Introduction a la Lang^ue Francaise; 

oil. Failles et ('ontes Choisis, Anecdotes Instruetives, Idiiis JMf'ino- 
rables. Ac Avec un Itieiionnaire de tons les Mols tiMiluits en 
Anglins. A rnsiige d«‘ J.i jeuivesse, <d de eeu\ iiui eoninumeent a 
apprendre la Unguc Fianeaise. Sixteeiilh EdiUun, J2ino. 2s. (id 
hound. 

‘ By lur the best hrst Freuch reading book, whether for schools or iidiilt jnijnls ’ 

Tai i’s A1 u. \/im 

De Fivas, Le Tresor National; or, (Undo to tlu* 

Tianslation ol English iiilo Fieneh at snthl. Second Edition, 12ino. 
2s bd bourn]. 

Le ‘ Tu boi Isatioiittl ' coiisistb of idiomatieul andconverRutioiial jihrases, anei - 
dou^tohl and untold, and miujis liom vtirmiH ihn'li.sli writi rs, and ib c^pcMulU 
intended to jirodncc hy piuctici, lu thobe wliu learn rieuch, a lacihty in cxpicasing 
theiUbcUcN in that language. 

*** A Khi toth'-aboic. ]2irio 2s. elolh. 
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THE FKENCH LANGUAGE-conf/nucd 

La Bagatelle : Intended to Introduce Children of Five 

or Sa Years old to some Knowledge of the French Lunguatre 
Kevisedby Madame N. L. New and choai)er Kditum, muchiui- 

E roved, and embellished with entirely new cuts, l8mo. price 2s. Od. ' 
ound and loLLijred. | 

Thin little work is reeoinmendeil to parents and others engaged in tlie education ; 
of vouin; children, as well adapted tor Ittiniljaiising their pupils with tiu mnsiiuc- 
tion and sounds ot the krench language, Luuvej mg at tliesaiiic Uine Lxuclleiit inorai | 
lesions. I 

‘ An cany and familiar French book for children of tender years — so attractive as 
to LU'ute III tlieir young minds a liking for the language — prepures lliLin hv slow 
and Lus}' advances for the higher work of thcgrammai'-uiid gives tliciii an induLtivt 
laculty tor disueriung French idioms and peeuliaiiucs ot eonslrm tmn ' 1 

Em CATI.I.N ,1. OtZMTK. I 

* A very nice book to be placed in the hands of children ; hktly to commund their | 
attention by its beautiful embellishments * — Pacaui i"iu tuk Si ikhu mam i u. ‘ 

‘ A well-known little hook, revisid, impioved, and adorned w ith some vtiy pretty j 
new pictures. It is, indeed, Irench iiiade very easy tor very little t liihliLii ' j 

Tua School avu iiir. I'IlaCUEI’.. 

Le Brethon’s French Grammar: A Guide to the 

Frouch Language By J. J. P Le Buetfon. Revised and Cor- 
rected by L Sandier, Prolcbsor of Languages. Twelfth Edition, 
8vo. 4:52 pages, 7s. fid. cloth. 

VOCABULAIRL’ SYMBOLIQUE ANGLO-FRANOAfS. 

Pour les E16ves de tout Age ct do tout l)egr<5; dans leciuel les Mots les 
Tilus utiles sont ensugnes pur des Illustrations. Par L. C. Ragoaut, 
Professeur do la Laiiguo Fran<;aiso. 

A Symbolic French and English Vocabulary. For 

Students of every Age, in all Classes , in winch the most Lseful and 
Coiinnon Words are t.iuglit by Illustrations By L C. Raoo.not, 
I'rofesior of the French Language. The Illustrations eoiupri>e, 
iMubodied 111 tiio text, accurate representations of upwards ot sfiO 
dilferent objects, besides nine whole-pagi* eopper-filates, be.iutifully ! 
evoeuted, each conveying, through the eye, a large amount ol in- | 
struction m the Freneh Language, Kigfitli Edition, considerably 
improved, with new plates substituted, 4to. fis. cloth, 
jgr Thig work in tlie Aiiglo-rrencli funn having been extensively adopted, not 
onl}' 111 Great Drituin and on the Coiicineiit, hut also iii America, the |iubliMicis hint 
determined to adapt it to utiicr languages, and, bv producing it in a morL portabli 
loim, to lend^^r it equally suitublc to the Touriat and the Geueral bcholur. A 
Gciinuu uud Liighsh Edition is now icud> , piicc (is. cloth. . 


THE GERMAN LANGUAGE. 

Tuchmann — A Practical Grammar of the German 

Language, for School and Self-Tuition ; v\ ith an Appendix, contain- 
nig Commeicial Li'IUts. Ac By L IVl. Tucumann, formerly 
Teacher at the City Commercial and Scieutilic School, &c. &e. i2mo 
3s. tid. cloth. 

Symbolisches Englisch-Deutsches Worterbuch- the 

Symbolic Anglo-German Vocabulaiy, adapted Iroin PAfsONOX’s 
‘ Vot^ibul.iire Symboliiiuo Anglo-Frany.us ’ Edited Jtnd R \ iscd by 
Fauck LEiJiUN, I’h Dr, Autlior of ‘German in One Volume,’ 
‘Tlie (Tcrman Selt-lnslruetor,’ &c. With s.’iO woodcuts .ind eight 
lull pfige lithogiaphic jilates. 8vo. (5s. icd cloth, letti'ud. i 
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THE GERMAN LANGUAGE— coTKirawerf. 

Dr, Falch Lehahn'a Popnlar Series of German 
School-Books. 

* Ab an educational writer in the German tongue. Dr. hehahn Btemde alone ,* none 
other has made even a di'^tnnt approiuh to htm. The mngnthule and value of his 
aervtces have been aeknowlcdgcd by the Vubhc Press to an extent and VHth a vnamtntli/ 
of which there ts no example . — BitiTihH Stakpakd. 

Lebahn’s First German Course. Second Edition. 

Crown 8vo. 2s. 6d. cloth. 

‘ It 18 hardly noBHiblc to liave a simpler or better book for beginners in German.’ 

Atiirnaiim. 

‘ It IB really •what it professes to be — n simple, clear, and concise introclucuon to 
the German language, one, t(»o, winch W’lll be cqiiullv useful to the sell-instructing 
student and the member of a German class ’ — Omiic. 

Lebahn’s German Langfuage in One Volume. Sixth 

Edition, (loutainiiift— 1. A Practical Crammar, with Exercises to 
every Rule. II. Undine , a Talc Viy I)e xa MottE FouQuft. willi 
Exfilanatory Notes of all difficult words and plirascs. HI. A 
Vocabulary of 4500 Words, Kynonymouis in Eiifclish and German. 
Crown 8vo. 8s. cloth. W^ith Key, ]0s. 6d. Key separate, 2s. 6d, 

* This IS tlie best German grammar that has yet been published.’ 

MoRwiiro Post. 

‘ Had we to re commence the study of German, of all the German grammars 
•whii'h ise have exiiniined— and they aie not a few— we should unhesitatingly say, 
Falck l.ebaliii'B is the book for us.’ — E ducational Tjmks. 

Lebahn’s Edition of Schmid’s Henry Von Eichen- 

fels. With Vocabulary and Fairiiliar Dialogues. Sixth Edition. 
Crown 8vo. 8s. Cd. cloth. 

‘ Equally with Mr. IjChalin’s previous publications, excellently adapted to assist 
self-txereise in tlie Gerinau language.’ — SraoTAioit. 

‘Mr. liehulin has done his wotk in liis usual clever, painstaking, and (to the 
studeut) profitable style.’ — GiiUkCH and SrAik GAZhTTS 

Lebahn’s First German Header. Fourth Edition. 

Crown 8vo. 8s. (id, cloth. 

‘ An excellent elemenfarv work ’— Siikuay Timks. 

* T.ike all Uebahn’ti works, most thoioughly practical.* — B ritakvta. 

‘ An admirable book lor beginners, which indeed may be used without a master.’ 

l.LAUEl.. 

Lehahn's German Classics ; with Notes and Comjilete 

Voeahnlaries, Crown Svo. price 8a 6d. each, cloth : — 

PETER SCHLEMIHL, the Shadowlcss Man. Ry CnAMissO, 
EGMONT. A Tragedy, in Five Acts, by Goethe. 

WILHELM TELL. A Drama, in Fiv’c AcLs, by SCHILLER. 

GOETZ VON BERLICHINGEN. A Drama. By Goethe. 
PAGENSTREIUIIE, a Page’.s Frolics. A Comedy, by Kotzebub, 
EM ILIA GALOTTT A Tragedy, m Five Acts, by Lessing. 
UNDINE. A Tale, by Fon^ HI?: 

SELECTIONS from the GERMAN POETS. 

‘These editions arc prepared lor llie use ol learners wlio read without a master ; 
and they will be found eouveiueiit for that purpose, lii eaclv, the text is followed 
hv a glossary, wheiMn not only the sense of every partjculur phrase, but also the 
dictionary rneanuig of most ol the seveiul words, is given in good Englisli With 
such aids, a studeut w'lll fiud no difficulty iii these inuhterpieces.’ — A u'Enm.uh. 

Lehahn’s German Copy-Book ; being a Series of Exer- 
cises in German Penmaiibhip, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 
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THE CxEKMAN LA^GU AQE~coniimi<d. 

Lebahn’s Exercises in German. Crown 8vo. 3s. Cxi. 

cloth. 

* A volume of “ ExcrciseB in German,” ineludiiig in itself all the vopahularios 
they require. The book lawell planned , the Beleetions for tranalation from German 
into Euf^liah, or from English into German, beiiu^ sometimes cunomln aell suited 
to the purpose for wiiieh they are taken.’— E xaminfu. 

Lebahn’s Self-Instructor in German. Crown 8vo. 

(is. (1(1 cloth. 

‘One of the most amusing elementary reading-books that ever passed under our 
haiid'^ John Hum.. 

* Tlie student could have no guide superior to Mr. Lcbahri.’ 

Litekakv Gazette. 

Nicholson and Rowbotham’s Practical System of 

Algchm. Di'signod for the use of Schools aiul Private Students. 
Si'veiith Edition, 12nio. i3(»0 jiai^es, .‘is. (id. honiul. 

; Technical Memory. Tlie Historical Linos of Dr. 

I Cx rev’s Toehuieal Mennory. With various additions, elnefly as they 
ai»t>ly to Modern History, 8i\th Edition, Is. .se\V(*d. 

O’Gorman’s Intuitive Calculations; ilie most Concise 

Methods ever puhiished. Designed for the use ol all classes — 
Eank(‘rs, Brexeis, Eng:ineers. Land Surveyors, ManuhielurcTS, 
IMerehants, Wine and Sinrit Merehants, Tnuber Merehauls, Pro- 
lessors, Teachers, Ac. With uii Appendix on ]>(‘einial Ooni])iitation, 
Coins, and Currency. Jty Danii-i, O’Couviax. 22nd Edition, 
revis(‘d. .’JOth thousand, crown Svo. ;5s (id. cloth. 

O’Gorman’s Original and Comprehensive System 

of Self-iiistrneting: Book-k<‘epinfi: by Single and Doulde Entry. New 
Edition, Svo. jiriee 5s elolh 

O’Gorman’s Prince of Wales’s New Table-Book, 

eoininled from the ‘Intuitive Calculations,’ emhnieini: all the 
Tahl(*s m Money, Weiglits. and Measures neecssary lor tin* Antli- 
iiietician: witli Tables of Deeiinal (ioins New Edition, Sd. stitched. 

Marcus’ Latin Grammar. — A Latin Grammar. By 

the Ilev. ]<EWI8 Maecis, M.A., <iueeu’s (killrere, (^anib idge, In- 
< nuibent ol St. Paul’s, Finsbury, and loriiierly Head Master ot the 
Grammar School, Holla’ach. 12iuo. 2s. (id. (loth. 

Marcus’ Elementary Latin. A DeL’ctus of Progressive 

Evi*reiscs in Construing ami Composition, adapted to the lluh's of 
S.viitax. Jiy the Rev. L. MAJicrs, M.A., Author of ‘A Latin 
(ilramniar.* * 12mo. 2s (id. cloth. 

Chronological Tables of Contemporary Sovereigns, 

Jlates, Hatties, Treaties, Ac Eormmg an (Msy Artitieial Memory 
for tlie Study of Universal liistorv, from the Christian Era to 
the Present Time. Hy S. M. Rurruf. 2ud Edition, 4to. .‘is. Gd. 
cloth limp. 

Events to be Remembered in the History of Eng- 

land. Hy CjiAELES Selby. Twenty-lifth (School) Edition. 12iuo. 

‘ 2s. Gd. cloth. 
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WORKS IN ENGINEERING, ARCHITECTURE. 
MECHANICS, SCIENCE. &c. 

T he year-book of facts in SCIENCE find ART. 

Exhilntm" the most important Improvements and Diseoveries of tlic past 
year in Meetianics and tlie Useful Arts. Natural IMiilosophy, Electricity, Cheinisti \ , 
Aooloiry and Itotuny, (jcnhijiv and Minoralosy, Meteorology and Astronomy. By 
John I'lMns, F A tFnIdislied A nnii illy } 

Tins work records tlic prcictc dinjrs of the principal scientific societies, and is 
indispi tis il.le for such as wish to possess a faithful picture of the latest novelties of 
BCienci and the arts 

A ide ArEMOTREtofheMTLTTAHY SCIENCES; framt'd 

from ( oTitrihutions of Offleers of the different ‘Services, mid edited byaCom- 
mittei of ill* '’orpsol Koyal Hiitrineers .t rols nnalHvo iipwiirds of OOO EngrnMngs 
and \\ oiidcuts, in extra cloth hoards, and lettered, tfl. lOs. : or may be had in six 
St parate parts, paper boards. 

q^'lIE IHGir-PIiESSlTRE STEAM-ENGINE. Bv Dr. 

1 UiiNST AriiAN. Praetieal Mnehine Maker, Plan, Meeklenburp Translated 
fioiTi tin (h rniiti, hv Wn I lAM PoiK, C E ,F K A.S , Assoc Inst. C E. Hvo witli 
24 line PliUes, His od. cloth 

A IMGVCri’ICAL and THEORETICAL ESSAY on 

/\ OBEItitlE BRinn FS With 1*1 large Foldin'! Plates. Bv Gforov W. Bock, 
M Inst t E Second Edition, corrected by W. 11. Barlow, M. Inst C E. Imperial 
Hvo 12 h cloth . 

^piIE PRACTICAL RAILWAY ENGINEER. By G Dkys- 

I i»Air Di Mi'sKi, Civil Engineer Fourth Edition, revised and greatly extended. 
With 71 oul)l( (iiiiito I’laies. 72 Woodcuts, and Poitruit of G. Sxi i’hcnson. One 
large vol ito 12. I2s fid cloth 

O N IRON SIHl’-BLTILDING ; witli Pnictical Examples and 

Delmls, in Ttt’cnti -four Plates, together a -th Text containing Descriptions, 
Fxplan.iti >iis, and (Jonerai Jlernailcs Bv John Grantham C K .Consulting Engi- 
neer, and Niiijl Aieliitcct K'coiid F-dition, Atlas of Plates, with scpui ate Text, XI. . 'is. 

A TREATISE on the PKINCJl'LES and PRACTICE of 

LEVI' lililXG Bv FumrnnK W Simms, M Tnst C E. Fourth Edition, 
with flu Addition ol Mr r^aw’s Praetieal Evamph « tor setting out Bail wav Curves, 
and Ml '1 riitilw ine’s 1 leld Pi in lice ol La>iiig out Ciriiilar Curves. With 7 Plates 
and nuinuons N\ oodeuts.Kvo. Hh txl cloth 

Cif- I’nintw me on Laying out Ciieular Curv'Cs is also sold separately, price .’is. sewed. 

pPiAI'TICAL TUNNELLING. Bv Fkedekm'T' w. Simms, 

I M Inst C E Second I dition, with Additi>'ns hv W T)a' •' ITaskoi.l, C E. 
Iinpcri.il Hvo iiiinicrons oo(l< uts and ](■ 1 olding (’liiteh, 11 Is ilo'Ii 

^pABLIiSloi ilie PUR(’HASING of ESTATl'iS, Annuities, 

J Advowsons <r , and for the Benew mg of lA'ascs also for Valuing IlevTrMoni'ry 
Estati s. IM( 1 n (1 \nniiities, m xtPresentiiljonh, fkC Bv M hham Iswoon, Architect, 
beventi eiith 1 ditioii, with conbidcrahlc additions 12mo cloth, 7s 

a'lUE S'rUDENT’S GUIDE to the PRACTICE of 

J PF^KiNTXG ME\^UBTNG. and T M.UING ABTIl ICEllS’ WOBK , 

With <1 ! I’hiU s nn<M\ node iits. J.iiiud hv F owaiui Uhiimin, An liiti et and Riirn V'>r 
Sei ond l.dilioi., with Additions on Design, by E. I^acy Gauiik pt, Architect. One Vol. 
Rv'o. extiu t lotJi, Os. 

A GENERAL TEXT-BOOK, for tlie Constant Use and 

Refc’-encc of Aicluteets, Engineers, Surveyors, .^.olititors. Auctioneers, Land 
Agents, and Stew’iirds Bv Eipw'arh Kmh , Civil Engineer and Land .surveyor, to 
w Inch are addo.l several Clinpterson Agrieiiltim and I amUd Propi rty By Professor 
Donaluson. One large thick vol 8vo. with miinerous Lngiuvings, £1 . 8s cloth 

T he ELEMENTARY PRINCIPLES of CARPENTRY. 

Bv Thomas Trfdoold. Civ’il Engineer Illustrated bv Fifty-three Engiavings, 
a Portrait ot the Author, and several Woodeiits Fouith i' ditioii. Edited by Pati r 
Bahlow, I .Il.S One large Volume, 4to. £2. Js in extra cloth. 

H IN rb tt) YOUNG ARCIirrECTS. By Gf.obge Wtgitt- 

WTCK, A leliiteet. Author of “ The I’ulace of Architecture," Ac. ISceond Edition, 
W'lh numerous Woitdcnts, Hvo extra cloth, 7s. 





C<(t(flo(jve of Scientific 


WORKS IN ENGINEERING, &c.- r(wtniv(‘d. 

T he operative mechanic’s m^okkshop com 

PAMON orniprisiTie a preat variety of the most useful Rules ni Vyehnnieal 
''eipuee, with uuineKtUH I’ables ot Prnelieiil Thitii mid Calciilntefl Results W 
Ti vriFTON, Author ot * The Engineer’s t’ommon-Place Book,’ &.e. Seventh Edition, 
witli 11 I’lfttes I2mo. ])ripe .'is bound and lettered. 

^rilEORYof (M)MPOrTND INTEREST and ANNUITIES, 

1 with T VHLE‘< of TiOfi ARITIIM* for the more difflenlt eompiitntions of In- 
terest, Diseount, Anmuties. jtc , in all their Apidieiitions and I sps tor Mereniitile and 
State ['urpos'^H. By F. TuoMA^, ot the Soeiete Credit Mohilier, Pans. PJnio elotli, 
priee 5s 

riHIE ENGINEER’S, ARCHITECT’S, and CONTRAC 

1 TORN POCKIOT ROOK (liorawoou and Co ‘s formerli Wfatt’s!, published 
AnniiiillN With ot rMM-smid Dai a eonneeted witli J.n^imerio':. Anliitee- 

tiiie. mid tlie kindied S. leniH-s The present jenr s Volume is niiieh iniiiio\edbv 
tlie fidditioii ot vaiioiis useful articles With 8 Oopperplatcs, and numeious Wood- 
euts, in r laii tiiek, pilt edpes, <>8 

T he RUILDER’S and CONTRACTOR’S PRICE BOOK 

( DorKwon and Co ’s formerh W i ai i ’s), pnbIMied Anniinlh Contmninir the 
latest pi ici s for wniK in nil hrsiiehes of tht Buildinj; 'J’rade, willi items miinhned lor 
C.'-'\ relennee IJnio elotli boaids, letteied, ts. 

qRlE TIMBER MERCHANT’S and BUILDER'S COM- 

1 P \NI< IN. Containin'' new and eopioiis T VBEES, &'C. Bv "Wii i taim Dowsino, 
Timber Merchant, 1 lull Sceond Edition, icvistd Ciown 8vo Is elotli 

4 SYNOPSIS of PRACTICAL PHILOSOPHY. Alplm- 

t\ hotieilh Airmiped Dese.'iud as a Mannnl for Tnnellers, Architeets, 
Surietois, Kiiirhieers, Student", Naval "fheers, and otlier Sientihc Men I!\ the 
Rev John t mih,M.A ,l«teJ'ellow ot Triiiitj ( ollepe, t amhiidpe Second Lditiun, 
IKmo cloth, .5s 

''iniE CARPENTERS NE'.Y GUIDE ; or. Book of Lines 

1 tor ( HI penfeis, loiindul on the late Pin I- II N i< hoison’s stnndiird w rirlc \ New 
Edition, revised bv Akiiii'ii Asiieini, Aidi 1 '' A , together vutli rriKtieil Buies 
on Dnivviiio, b> (lioiuii' PvM', Artist Witli 71 Piates,4to prue£l Is elotli 

'TREATISE on the S'lRENGTH of TIMBER. CAST 

I IRON. MAJJ.E MILE IRON, and otherMiitcri.ils P\ IVira Rahtovv,! RS 
S lion Mein Inst Cl ,\( \ Ntvv rilitmn.bv J 1' Hiaihih.M \ . ot the Hov al 

Mditiiv \( .I'll inv , W'oolw K b, vvitli Additions bv Prof W ii j is, of t umbrid^ri With 
.Nim ]lln"ti'iti()iis, mmi His doth 

M athematics lor practical men-, boin- .q Com- 

moniilaee Book of Pure and Mixed Miithcinuln s, foi thel'seot Civil Kn ineers, 
Arehitids, and Survevors Bv Oi iatih s (rin oohi, LL 1). Enlarged bv lli sav 
1-AM J'onrtli iililion. levisid, bv I R Yoi-m., .Author ol ‘ A Course ot Mathe- 
in titles,’ SlC. Witli I Plali s, Kvo Jtl Is elolh 

^rilE LAND VALUER’S BEST ASSISTANT, beinj: 

1 Tables on a verv iniuh imiiroved P’aii.toi t a'eMliitinji the A aliie ot Estates. By 
R.Iloiiso-v Civil Engineer New Edition, with -Additions aniK'orrections, 4s bound. 

A MANUAL of ELECTRICITY. Includinir Galvanmtn, 

MiiLMietism, Dia-Miipiietism, Eleetro-Dvnamies, Mairno-rieetrieitv, and the 
Electric Ti leuraiili. Bv IItniiv M Noau, Ph 1) , PCS .Lectuier on I lieimstrv at, 
St tieoree’s llosintal p onrtb Edition, entirely le-vvritteii illustrated bv 5 'Mi \\N ind- 
ents, Hvo £l 4s. cloth Sold also in '1 wo P.iits • Parti Eleotneitv and Dalvani"m,S\o. 
Ifis doth Part II Mairnetisin and the Electric Teleirraph, Hvo Ids wi cloth 

D ESIGNS .and EXAMPLES of COTTAGES, VILLAS, 

and CDT'NTRY TTOUSES Beimr the Studies of Eminent Arehitei ts aiul 
Bmhlers.eonsistiiiir ot Plans, Elevation", and Perspective Aicvvs, with aiipioMinute 
J Estimates ol tlie cost of each. 4to. 07 Plates, £l Is cloth. 

'^THE API’RAISER, AUCTIONEER, and ITOUSE- 

1 ADEN r’S POCKET ASSI.^^TAM’ By .John Win ni » a. Valuer Jhim cloth 
boards, ‘2s od. 

PRACTICAL RULES on DRAWING, for the Opeiative 

I Builder, mid A miu'^' .Miident in An hitednre Bv Oiohif Pi m Author of 
‘A Rndimeiitary Ticatiise on I’trspcctive lor Begiiiiiers.' With 11 Piute", 4to. 
7s dd. hoards. 



1 6 Lockwood and Go's Catalogue 

New Book by one of the Contributors to ‘ The Reason 
Why' Series^ and Assistant Editor of ^The Dic- 
tionary of Daily Wants' 

Now ready, 1 vol. crown 8vo. pp. 884, Ss. 6d. cloth. 

The Historical Finger-Post: A Handy Book of 

Terms, Phrases, Epithets, Cognomens, Allusions, &c.. in connection 
with Universal History. By Edward Sheltow, Assistant Editor 
of ‘ The Dictionary of Daily Wants,’ Ac. Ac. 

This book will be found to contain nearly three thouiand explanatory 
artii'lei, oome idea of the varied nature of which may be gathered trom the follow- 
ing list ot its sections: — 

Sectiok ]. Wars, Battles, KTaval and Military Expeditions, fto. 2. Conspiracies, 
Plots, Revolts, Tumults, Biots, Insurrections, &c. 3. Factions, Political Parties, 
Secret Societies, Cliques, Coteries, &c. 4. Dynasties, Royal Houses, Noble and 
Illustrious ¥ amilies, &c. R Empires, Territories, Divisions, Forms of Government, 
ftc. 6. Dignities, Titles, Officers of State and Honour, 8ut. 7. Treaties, Conven- 
tions, Leagues, ConvocationM, Councils, Deliberative Assemblies, &c S Ueligious 
Sects and Denominations, Ecclesiastical Orders, Divisions, &c 9. Philosophies, 
Systems, Doctrines. Ac. 10 Laws, Enactments, Codes. Constitutions, &(: 11 

Places, Provinces, Districts, Territories, Ifec 12. Races, Peoples, Classes, Tribes, 
&c. 13. Military Organisations. 14. Superstitions, Fables, Traditions, &c 15. 
Romance, l/egeiid, Imaginary and Mysterious Personages. 16. Personal Epithets, 
Surnames, Dihtinguishing Titles, &c 17 National Epithets; Political, Classical, 
and Social Allusians 18 Memorable Hayings, Mottoes, Party CnC', National 
Bongs, Hymns, Ac. 19. Books of I uith, Uecords, Remarkable Publications, &c. 
29. Ijiterature, Art, Science, Discoveries, Tiiventions, Ac. 21. Insignia, Emblems, 
Orders of Knighthood, Ac. 22 National Institutions, Customs, Ac. 23. Objects of 
Curiosity, Interest, and Wonder. 24. Epochs, Anniversaries, Sports, Ac. 25. 
Prisons. Punishments, Penalties, Taxes, Ac 26 Parliamentary Terms, Legal and 
Oommircial Phrases, Ac (7'V wliole rendered available for inttant reftrenoe by 
the addition oj a copious Index.) 

Opinions of the Press, 

‘ A handy little volume, which will supply the place of Haydn's Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it contains some 
things that Haydn's book does not.'— Book ski.lkr. 

* It is to the historical student and antiquarian what “ Enquire Within " is to the 
practical housewife— not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little aid which, in moments of hurry and business, is the 
true economiser of time.' — Voluntbkk Hervick Gazette. 

* The idlest reader would find it conveuient to have it within reach.’ 

PUJlUSHKRs’ ClRCnLAH. 

‘ Really a very useful work : and, at the present day, when everybody is expected 
to be up in everything, as good a handy-liook for cramming on the current subjects 
of conversation as any that we know About 3000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes Era. 

‘A very desirable companion, as containing a variety of information, much of 
wliich could only be got by diligent inquiry and research. . . . Deserves a place as 
a book of reference on the shelves of the study or library.’ 

Kavai. and Military Gazette, 

* This is a most useful book, hut its title does not do it justice. A finger-post only 
points to what you want to arrive at, but in these pages are contained the very 
objects themselves. It is a very excellent collection, and we strongly recommend 
It to our readers as a cheap miue of usetul information.’ 

Journal of Horticulture. 

* The scope of the work is comprehensive ; its compilation must have required 
immense care ; and to persons who in miscellaneous reading stumble on references 
to historical events, the details of which they would be glad to understand, it will 
prove a book always ready fur use, and so arranged as to be turned to account 
without tlie slightest difficulty.’— Sunday Tiuks. 

* Mr. Shelton deserves well of those who really wish to understand what they 
read,’— Spectator. 

‘Mr. Shelton’s idea is good, and exceedingly well carried out. . . . The **Hi»- 
torical Finger-Post " must be seen to be appreciated ’—Art Journal. 

‘ This most useful and admirably arranged handy-bixik will in most cases greatly 
lighten the labour of inveHtigation. and obviate a long and tedious search tjirougu 
voluminous publications.’ — Weekly Times. 


PttINTKl) BV BPOTTISW.JODt ANll CO., MirW-STRKBT S«»ABa. LOWDON 





THE 


rEAE-BOOK OF FACTS 

nr 

Sittciue anft ^rt: 

ixBiBXTiira 

THE MOST IMPORTANT DISCOVERIES AND IMPROVEMENTS 
OF THE PAST YEAR ; 


nr MBCHAirics and the useful arts ; natural philosophy ; 

ELEOTEICITT ; CHEMISTRY ; ZOOLOGY AND BOTANY ; GEOLOGY 
AND MINERALOGY ; METEOROLOGY AND ASTRONOMY. 


By JOHN TIMES, F.S.A. 


AUTHOR 0» '*CUR108IT1E8 OF iCIENCK,” “tHINQS NOT aSNBRALLT KNOWN, " BTC. 


“ The tendency of progress is to quicken progress, hecauBoeverr acquisition In science 
is 80 much vantage ground for fresh attainment "—Addrm of Sir William Armstiong 
trmdmt oj the Bntitfi Auociation, at NtweatUo-upon- Tyne, 18()3. 



The SiK-Hundred-Pounder Armstrong Gun^ 


LONDON: 

LOCKWOOD AND CO., 7, STATIONERS’ HALL COURT. 


MDCCCLXIV, 


BATTLXi 


X.OKSOKS 

JL]n> z;i>WAJtl>B. ^SXKTXBB* 
CHJLWDOS 8TBZJST. 



CONTENTS. 


Mechanical and Useful Arts 17 — 105 

Natural PHiLOSoniY lOG — 140 

Electrical Science 147 — 165 

Chemical Science IGC— 227 

Natural History: 

Zoology 228—246 

Botany 246 — 255 

Geology and Mineralogy 256 — 269 

Astronomical and Meteorological I*henomena ... 270 — 2S0 
Obituary List 2S1 — 284 



EXTRA VOLUME OF “THE YEAR-BOOK OF FACTS. 


Itately published, in a closely-printed volume, pp. 362, price 68., cloth, illus- 
trated with a fine Thotograph by the Loudon Stereoscopic Company, 

THE YEAR-BOOK OF FACTS 

IK THE 

INTEENATIONAL EXHIBITION OF I8G2. 

Its Origin and Progress ; Constructive Details of the Building ; 
the most Remarkable Articles and Objects 35\hibited, &c. By 
John Timbs, F.S.A. 

The aim of the Author lias been to bring within the grasp of a 
single volume all the most interesting and important incidents of 
the Exhibition of 18G2, preceded by a brief account of its prede- 
cessors ; to nan ate the more immediate origin of the recent Inter- 
national Congress ; to describe the Gieat Building, tlie opening 
ceiemonial, and, lastly, the principcd contents of the Exhibition, 
in as comprehensive a form as possible, disencumbered of details 
of ephemeral interest, with the special aim of reviewing the merit 
and value of the inventions, discoveries, and new facts, which are 
the first-fruits of the Exhibition itself. 

No labour has been spared to render the work, without infringing 
upon its permanent and useful character, attractive and entertain- 
ing as a volume of recreative reading. 

A very tim civ, useful, aud interesting compendium and memento of the 
Exhibition of 1H62 ” — liudder. 

“ A rapid, concise, and careful examination of the contents of the great 
palace, pleiihuiit for perusal and coTuement lor reference .” — Sunday Times. 

“ An excellent Aide-HIhnoire of the Exhifiition, in every way worthy of the 
well-earned fame of the Author .” — Minwq Journal. 

“ Here IS just as much pieserved afjout tlie building ns, when it has been 
swept aw aj , any one would eaio to know, and the same of the wonders ot 
art scattered in such laMsh I'rofuhion through its nave, courts, aisles, and 
galleries. A useful Index makes the eontents readily a\Hilahle. In short, the 
heience. Art, and Manufactures of 1862, find then most succinct and perspi- 
cuous exponent in these pages.”— Advertiser. 


THE YEAR-BOOK OF FACTS. 

The following volumes are still in print, and may be had of the 
publishers, price 5s. each. 

1860. With Portrait of Captain M^Clinloch and Vignette of 

iron -cased steam frigate ^Yarrior. 

1861. With J^ortrait of Lord Brougham and Vignette of New 

Museum, Oxford. 

1862. With Portrait of William Falrhairn, Esq., C.E., with 

Vignette of International Exhibition Building. 

1863. With Portrait of Sir Charles Ly ell, D.C.L., F.R.S., and 

Vignette of Metropolitan Subtcri-anean Railway. 



SIR WILLIAM G. ARMSTRONG, C.B., ll.d., f.r.s. 

{With a Portrait.) 

Nearly a quarter of a century ago, at Sedgwick, near Newcastle- 
upon-Tyne, one day there stood a thoughtful student watching 
the escape of steam from a locomotive safety-valve. Hundreds of 
persons may ha^s'e witnessed the same effect with weak curiosity 
bordering upon indifference : they may have been startled by the 
blatant rush of the steam, and then thought no more of the sub- 
ject. Not so, however, was it with the more attentive ob- 
server at Sedgwick, who, with a mind prepared by previous 
study, remarked in this occurrence a very extraordinary electrical 
phenomenon : he saw that whenever the engine man presented 
one hand to the lever of the valve, while the other was exposed to 
the steam, a biilliant sjiark appeared, “ giving us the evolution 
of electiicity during the conversion of water into vapour, which, 
upon an enormous scale, brings us much nearer to electric pheno- 
mena of volcanoes, water-spouts, and thunder-storms, than 
before. ” ^ 

The patient observer at Sedgwick was William George Arm- 
strong, who was tlien seeking relief from ungenial studies by de- 
voting all his leisure to the jiursuit of natural science. He belonged 
to a class of men who garner up knowledge as recreation ; and he 
isdesciibed as then possessing an intellect persistent and clear 
enough to launch him into indejiendent inquiry as soon as he 
should have attained the broad road of general scientific attain- 
ments. It was not long, therefore, before be commenced an ori- 
ginal investigation of the subject of electiicity. A series of elabo- 
rate cxpcrimentsiesultedin theproduction of the well-known Hydro- 
electric Machine, still the most poweiful means of developing fric- 
tional electricity yet devised. For these successful labours, he was 
elected, at an unusually early age, a Fellow of the Royal Society. 

Wc have commenced our sketch of the career of Sir William 
Armstioiig with the above striking incident on account of its 
impoi-tance in confirming a choice of pursuit which had been 
followed more as a diversion than with settled purpose. William 
George Armstrong is the son of an alderman of Newcastle, and a 
leading mei chant, who married the daughtcrof Mr. William Potter, 
of Walbottle Hall, in the same county. The son was born Nov. 20, 
1810, at Newcastle-upon-Tyne — the birth-place of many a great 
engineer, and the scene of vast cngineeiing triumphs. From child- 
hood, young Armstrong is said to have shown mechanical tastes. 
C'ircumstances, however, fixed him to the profession of the law : ac- 
cordingly, eaily in life he came up to London to read with his 
brothel -in- law, Raron ^Vatson, then a special pleader in the Tem- 
ple. It is somewhat remarkable that the future judge, after fight- 
ing as cornet of dragoons in the Peninsula, had deserted arms for 
the law — “cedant aima togie.” His jiupil, on the other hand, 

* Faraday. 
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was destined to restore the balance, and change law for arms, be- ’ 
ginning with the recreative studies we have already indicated. 

Armstrong’s intuitive bent for observation is shown in an incident 
of 1835, when, duiing an excursion into the wilder districts of York- 
shire, his attention was atti*acted by a mountain torrent, which, 
after fruitlessly falling from a great height, exhausted the remnant of 
its force in turning a water-wheel at its bottom. This was, indeed, 
finding books in the running brooks.” ]t at once occurred to him 
that if the stream were conveyed from the summit in a pipe, and 
caused to act by pressure at the base, the whole fall, instead of a 
twentieth part of it, would be made available. The idea thus 
caught took deep root in his mind, and the result was the great 
series of hydiaulic machinery used in docks, &c., working cranes, 
and other purposes, by which the fame of Annstrong has long 
been known. 

In 1845 was started the project of supplying Newcastle with 
water from IVhittle Dean : Mr. Armstrong was its chief supporter, 
and acted as solicitor to the company. His practical knowledge 
of hydraulics gave him great influence in the undertaking. He 
now brought forward his long-cherishcd scheme of applying water- 
pressure to mechanical purposes. He liad by this time invented 
his hydraulic crane, and exhibited a model of it to the Litei-ary 
and Philosophical Society of his native town, where it was deter- 
mined to test the invention upon the quay, using the pressure in 
the Whittle Dean Company’s pipes as the motive power. The 
success was decisive. He now gave up the law, and turned 
mechanical engineer. Associating himself with some old friends, 
he established the now famous Elswick Engine Woiks ; and was 
shortly afterwards confirmed in his new profession by being elected 
a member of the Institution of Civil Engineers. 

For the next five years Mr. Armstrong was devoted to the dc- 
velojiment of his great invention. First he added to hydraulic 
machinery its most important feature, by which an accumulation 
or artificial head is substituted for the natural head of water gained 
by mere altitude. By this means the application of water-pressure 
is rendered practicable in every locality, and it has thus been ex- 
tended to a marvellous variety of purposes. In all the national 
dockyards and arsenals, in nearly all our commercial docks, in 
railw’ay stations, and even in the recesses of mines, this power 
may now be found w'orking with a degree of safety, precision, and 
energy, unequalled by any other motive agency employed by man. 
An immense diversity of mechanical combinations lias been re- 
quired to render it competent for its multifarious duties. Cranes 
and hoists of every kind ; machines for opening and closing pon- 
derous dock -gates and huge swing-bridges, by the mere touch of a 
finger ; capstajis, turn-tables, wagon-lifts, machines for crushing 
ore, pumping water, shipping coals, hauling trucks, docking ves- 
sels, opening sluice-gates, and for a host of other jiuqioses ; have 
been contrived and brought into operation by Mr. Armstrong. 
In several of onr great commercial docks the length of pressure- 
pipe amounts to several miles, and hundreds of hydraulic cranes 
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aud other machines are connected with it, all supplied from one 
steam-engine, which quietly pumps water into an accumulation, 
and suffers no disturbance from the fitful manner in which the 
water is drawn off. These great works, it will be remembered, 
germinated by the side of tlie stream and old-fashioned water- 
wheel in the mountainous wilds of Yorkshire. 

In November, 1854, the battle of Inkermann was fought ; and 
it will be recollected that the turn of the battle against the Kussians 
was chiefly owing to the fire of two 18-pounder guns, weighing 
two tons each, and which by an almost superhuman effort were 
at a late hour brought into the field, and by their superior range 
crushed the liussian fire. Mr. Armstrong, on hearing of this 
incident, and the difficulty of bringing such heavy guns into action, 
bethought him wiiether equal range might not be obtained with 
lighter guns. He saw that if rifling weie effective in small arras, 
it could not fail to be eij^ually so m cannon ; he saw, also, that if 
wrought-iron were employed instead of cast-iron in the manufac- 
ture of ordnance, a great reduction of weight could be effected. 
He at once prepared a design, which he submitted to the Duke of 
Newcastle, then ^Minister for W.ir. His Grace thereupon gave 
Armstrong an order for six guns, the first of which was com- 
menced in December, 1854, and finished in April, 1855. Although 
the gun was thus early finished, .Vrmstroiig kept it from the Go- 
vernment and the public, and commenced with it a course of ex- 
periments extending over thiee years ; not until the close of which 
was the gun adopted by the Government. “But for the indo- 
mitable perseverance of Armstrong throughout this period (says 
the contiibutor of a memoir to the illustrated London News) we 
should certainly never have budged the enormous distance between 
this first 5-pounder and the last COO-pounder Armstrong guns. 
The principle of the construction of these guns is of simple origin. 
Armstrong’s ex})criments on the strength of different tubes for 
guns showed tliat ono formed, as in the fowling-piecc, by twisting 
a long bar into a spiral, and then welding it into a continuous 
cylinder, was best and strongest of all. It was, however, impos- 
sible to make entire guns in one tliickuess upon this principle ; he 
therefore surrounded the inner tube by a second one ; that again 
by a third, and so on until the necessary thickness was built up. 
With this exterior construction lie combined a steel barrel, and by 
this means he seems to have accomplished his design of producing 
ordnance that should combine the maximum of strength with the 
minimum of weight.” Such are the constructive details of the 
first Armstrong gun. Although the patronymic, “strong in the 
arm,” carries us back to the time of the bow, the weapon of cen- 
turies later will be not a whit less understood or appreciated on 
account of the anachronism of the name. 

On the 30th of August, 1858, General Peel, then Secretary of 
State for War, appointed the liifled Cannon Oominittee, with in- 
structions to ascertiain as speedily as possible, the best form of 
rifled guns for field service then known to the War Department. 
In his evidence before the committee of the House of Commons, 
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General Peel assigns the following as the reasons which led him 
to take this course : — 

‘ ‘ Before the Keport was laid before me I had received what I 
must say, under the circumstances, appeared an exaggerated 
account of the results of the trials made at Woolwich with 
reference to this gun. The Indian Government, not waiting 
for the report of the committee, but in consequence of a report 
which Lord Stanley had received direct from a very distinguished 
officer of the Indian Artillery, Colonel Willoughby, had applied 
to the Government for a battery of guns. A very distinguished 
officer, General Brereton, who was then on a committee ap- 
pointed to decide about shrapnell shells, came to me and stated 
that from the circumstance of his being at an adjacent butt he 
had seen the practice with the gun in question, and I think he 
told me there was nothing in tlie Arabian Nights half so wonder- 
ful as this new gun. The Comniandcr-in- Chief came back with 
an account of the gun almost equally strong, and I believe the 
words of his Iloyal Highness were, that it could do anything but 
speak. On receiving the report <d‘ Colonel Lefroy I adopted the 
recommendation in that rejKirt., and appointed a special committee, 
in order that they might report to me what was the best lifted 
gun.” — First Pep., p. 111. 

General Peel’s Jlifted Cannon Committee reported Nov. 16, 
1858, and recommended “the immediate introduction of guns 
rifled on Mr. Armstrong’s principle for special service in the field” 
(First Iveport, p. 167). This Committee has been charged before 
the Ordnance Committee of the House of Commons with unfair- 
ness and with undue haste in arriving at its decision ; but, after 
the most searching investigation, these serious charges have been 
completely rebutted, as ajipears from the following passage in the 
Committee’s Report, ISOil — 

“ The range and jirecision of the gun were bo vastly superior to 
all field ordnance known at that time that, after careful and re- 
peated trials, the committee appointed to investigate the question 
recommended its adojition as the field gun of the service. Your 
committee are of opinion that the adoption of the Annstrong gun 
by the Secretary of State for W'ar for special service in the field 
was fully justified.” — (liep. p. iv.) 

About this time was formed the Elswick Company, near New- 
castle, whose extensive works we shall presently describe. 

According to the published Evidence, towards the close of 1848, 
the Government appear to have hesitated as to the expediency of 
the extent of the order for the supply of a large number of guns, 
which should be confined to 32-pounders ; adding that the con- 
struction of heavy guns should be deferred till they had been more 
tested. This opinion, however, it would appear, came too late to 
prevent very large outlay ; for General Peel, then War Secretary, 
is known to have repeatedly said that, in case of dispute, the 
Government must have made full comjiensation to the inventor, 
who, however, did not avail himself of this claim, but on January 
15, 18511, assigned his interest in all patents for, and improvements 
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in, the manufacture of ordnance ; he, at the same time, refusing 
all remuneration. In return for this liberality Mr. Armstrong re- 
ceived the honour of knighthood, and was made a C.B. ; and as 
it was found necessary to obtain his services in manufacturing the 
guns, and developing his system generally, Sir William Arm- 
strong was forthwith appointed to the new office of Engineer of 
Kifled Ordnance, at the Royal Gun Factory. By his own desire, 
the duration of this appointment was limited ; and in February 
last year, 1803, Sir W. Armstrong resigned the appointment m 
order to return to his old manufacturing establishment, which at 
that time stood in peculiar need of his services. 

The Armstrong system of artillery having been introduced and 
greatly extended both in the land and sea service, and having en- 
countered strong opposition from various quarters, a Committee of 
the House of Commons, termed the Select Committee on Ordnance, 
was appointed, June 20, 18G2, “to inquire into the expenditure 
incurred since the beginning of 1858 on various natures of im- 
proved ordnance, whether obtained by contract or manufactured 
in the public departments, and into the results obtained by such 
expenditure.” This committee having been reappointed February 
20, 1863, and having sat through two sessions, concluded its 
labours July 23, 1863. An immense mass of evidence has been 
collected and published in their two Reports. 

The country (says the writer of the able articles in the Times on 
these Reports) has great reason for satisfaction that such a com- 
mittee should have been appointed, for it is certain that through 
its instrumentality the Aimstrong system has been subjected to 
the severest conceivable ordeal. Every possible objection has 
been urged against it, and that before a tribunal of which the 
majority was assuredly' not piepossessed in its favoui. While all 
tlie avowed enemies of the system were called upon to give evi- 
dence, it is somewhat surprising, however, tliat artillery officers 
who have had the largest e.xpcricnce of the working of this gun, 
botli at Shoeburyness and in actual service in China, should not 
have been invited to attend. Thus, Colonel Taylor, commandant 
and supeiintendent of the school of gunnery at Shoeburyness, and 
his able assistant, Captain Alderson, might have given most valu- 
able, and, to the ymblic, most acceptable testimony, for at Shoebury- 
ness alone 37,000 rounds have been fired from Armstrong guns, 
(2nd Rep. p. 161.) The same may be also remarked of the artil- 
lery officers who served in China, not one of whom w'as summoned 
as a witness. 

1 he Armstrong Gun has been more than once fully described in 
our ^ ear- Book ; but it will be interesting here to recapitulate the 
details. The Armstrong field gun — the term “ field gun ” being 
applied to guns not exceeding a 12-pounder — is a rifle breech- 
loader made of wrougbt-iron, and essentially differs from all guns 
previously invented, both in the nature of the rifling and in 
general construction. The rifling consists of a series of shallow 
spiral grooves extending over the whole internal surface of the 
barrel in front of the shot chamber ; and the projectile is a cylinder 
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of hard metal coated with lead, about twice the length of its 
diameter, flat-ended posteriorly and rounded off anteriorly. The 
shot enters easily at the breech, but cannot proceed beyond the 
commencement of the rifling, excejit by the yielding of the coat 
of lead, under the propelling force of the powder. The lead thus 
readily adapts itself to the grooves, and, as these are spiral, 
rotatory motion is necessarily communicated to the shot. By this 
simple expedient the shot is, as it were, surrounded with a tight 
packing, which eflectually prevents windage, and therefore tends 
to render availalile the whole explosive force of the powder. The 
breech is closed with a movable ventpiece, which is firmly 
Becuicd by a jiowerlul and easily adjusted screw. 

Tile Gun is constructed on what is termed the coil system, and 
is formed of a series of coiled tubes shrunk over each otlier. But 
let us hear Sir William Armstrong’s owm dcscrijition of his original 
Gun, as he communicated it to the Ordnance Committee . — 

“It was a gun with a steel tube, surrounded with coiled cylin- 
ders, similar in every respect to the tubes of gun barrels. Now, 
the peculiarity of that gun was not its being merely a built-up 
gun, because built-up guns aie of very ancient date. In fact, I 
haAc no doubt- tliat the oiiginal construction of all guns was by 
building up. It was not merely a lioojied gun — that is to say, a 
gun btieiigthciied by rings, because lings give only circumferential 
stiength, and no longitudinal stiength — but tliat gun was peculiar 
in being mainly composed of tubes, or pipes, or cylinders, formed 
by coiling spiially long bars of iron into tubes, and welding them 
upon the edges, as is done in gun-barrels. Now, whether any one 
had conceived that idea befoie is lieyoiid my power to say, but I 
feel assured that no gun up to that time had been actually made 
upon that principle. The whoie difficulty lay in the making. 
It is very easy now, with all our knowledge and expeiieiice, to 
define how sucli coils aie to be made , but at that penod it was a 
very difficult matter to accomplish, and it was not until 1 had 
made very many unsucccsslul attempts that I succeeded in satis- 
factoiily earning it out.” — ’Jnd llep. p. 1113. 

I'lie geneial mode ol construction of the Armstrong gun is ap- 
plicable to ail guns, wliether rifled or smooth-boie, breech-loaders 
or mu/zle-lo.ideis ; and accordingly, in several guns diffeiing 
much from eacli otlici, this mode of eoii&ti uction has been adopted. 
Hence, no small confusion has arisen in the public mind with 
respect to the meaning of the tcim Armstrong Gun; and it is 
therefore necessary to distinguish caiefully between general con- 
struction and special modifications. 

The projectile ])eeuliar to the Armstrong Gun, ami designated 
the Segment Sliell, is confessedly one of the most ingenious and 
important elements of the Armstrong system of artillery, it con- 
sists essentially of a large number of segmental pieces of cast- 
iron, ai ranged like bricks in a wall, and solidly compacted to- 
gether by means of lead, a central cavity being left to receive the 
bursting charge of powder. The charge is ignited by means of 
fuzes, which are made to explode on striking an obiect, or, if 
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desired, before impact. Tliere are thus two kinds of fuzes, termed 
the pel cussion fuze and the time fuze, and particular varieties of 
each. It is not pos.sible to render their construction intelligible 
by mere verbal description. Of its destructiveness, the committee 
sum up the evidence which they procured on this subject in the 
following decisive language : — 

** The testimony as to the Armstrong shell has been universally 
favourable; it is desci ibed as the most destructive wea})on ever 
used against wooden ships, and most formidable in its effects and 
range.” — llep. viii. 

During his tenure of office. Sir William Armstrong laboured 
unceasingly in perfecting his great invention ; and some idea of 
his toils may bo formed by reference to the analogous labour of 
substituting rifled for smooth-bore small'anns. 

It is well known that this latter work has lasted for years, has 
involved immense waste, and is still iinflnished. For instance, the 
authorities liave had to deal with weapons of but one size and 
calibre, and cany mg one sort of projectile. On the other hand. 
Sir W. Armstrong had to manufacture guns of all natures and 
sizes, from fl-jioundcr to the 600-poiiuder, and suited for land and 
sea. lie has had to supply these guns with all systems of sliot, 
shell, and fuzes ; and has, besides, grappled with difficulties of a 
novel iiiaiiulactuie and of monster ordnance; nevertheless, 
3000 of his guns have been introduced into the service ; and of 
these 3000,” says the House of Commons Committee, in their 
recent llepoi't, “not one has burst explosively nor have they 
had “ any practical evidence before them, even at this moment, 
that any other method of constructing rifles exists which can be 
compared to that of Sir W. Armstrong.” 

The long and searching account of the rarliamentary Ileports 
wliich has appeared in the Times, concludes thus emphati- 
cally : — 

“ We have now presented what we believe to be a fair resume 
of the evidence contained in the Iteports of the Committee on 
Ordnance concerning the larger Armstrong service guns, and that 
evidence seems to prove, 

“ 1. That the larger Armstrong guns, uji to the 40-pounder in- 
clusive, are in all respects satisfactory. 

“ 2. That the 110-pounder is approved by all naval authorities 
of the largest experience and of the highest eminence as a service 
gun for issue in the proportion in which it has been introduced 
into the Navy, 

“ 3. That, ill the words of the Duke of Somerset, out of ‘a total 
of (>35 110-pouiiders * issued and instore, ‘ we have not one too 
many. ’ ” 

Tiie public will receive with great satisfaction the assurance of 
Field- Marshal the Duke of Cambridge, Commander- in-Chief, that 
in rifled ordnance we are ahead of all other nations ; and Colonel 
Bingham, Deputy Adjutant-General of Artillery, adds that the 
officers of artillery, who must be the most competent judges on 
this subject, entertain the same opinion as his Koyal Highness. 
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We insert extracts to this effect from the evidence of both these 
authorities •— 

** 1251. With respect to any foreign system of ordnance, would 
your Itoyal Highness consider that oui ordnance would bear a 
favourable comparison with that of any other army ^ — My convic- 
tion is that we are ahead of any other country.’’ — 2d Rep., p. 53. 

“524. Colonel Dunne. — From your knowledge of the reports 
received from artillery officers of all classes, what is their opinion 
of the Armstrong gun, as compared with any other gun ? — The 
general opinion is tliat the Armstrong field gun is the best rifled 
gun that there is anywhere in England or abroad.” — CJolonel 
Bingham, ibid. p. 20. 

Gunner}’^, however, was not the first occupation of Sir W. Arm- 
strong, nor IS it likely to be his last. Asa scientific man interested 
in many bi ariches of knowledge, heap^ieared with great advantage 
as Jh-esident of the British Association, at their late meeting at 
New’castle, a jiosition which he owed, not to the reputation of the 
Armstrong Gun, but to his place, on entirely independent grounds, 
in the world of science. His inaugural Address was received with 
much cordiality, nay enthusiasm, in this birthplace of engineere. 
“ (Tentlcmen of the British Association,” said Sir William, “I 
esteem it the greatest honour of my life that I am called upon to 
assume the office of your President. In that capacity, and as 
representing your liody, I may be allowed to advert to the gratify- 
ing reception which the British Association met with on their 
former visit to this region of mining and manufacturing industry, 
and, as a member of the community which you have again 
honoured with a visit, I undertake to convey to you the assurance 
of a renewed and hearty welcome. A quarter of a century has 
elapsed since the Association assembled in this town, and in no 
foimer period of equal duration has so great a progress been made 
in physical knowledge. In mechanical science, and especially in 
those branches of it which are concerned in the application of 
steam-power to effect interchange between distant communities, 
the progress made since 18u8 has no parallel in history. The 
railway system was then in its iiifancj’^, and the great problem of 
trans- Atlantic steam navigation had only received its complete 
solution in the preceding year. Since that time, railways have 
extended to every continent, and Hteamships have covered the 
ocean. These reflections claim our attention on this occasion, 
because the locality in which we hold our present meeting is the 
birthplace of railways, and because the coal mines of this district 
have contributed more largely than any others to supply tho 
motive power by which steam communication by land and water 
has been established on so gigantic a scale. . . . Thus, the 

railway system, like all large inventions, has risen to its present 
importance by a series of steps ; and so gradual has been its 
progress, that Europe finds itself committed to a gauge fortuitously 
determined by the distance between the wheels of the carts for 
which wooden rails were originally laid down. Last of all came 
the locomotive engine, that crowning achievement of mechanical 
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science, which enables us to convey a load of 200 tons at a cost 
of fuel scarcely exceeding that of the com and hay which the 
original pack-horse consumed in conveying its load of 3 cwt. an 
equal distance.” 

The great subject of our Coal resources, a salient point of Sir 
William’s Address, will be found noticed elsewhere in the present 
volume. As examples of his Summary of the Science of the 
previous year, and his treatment of other topics of the Address, 
we quote the following passages : — 

‘‘ In the course of the preceding observations I have had occasion 
to speak of the sun as the great source of motive power on our 
earth, and I must not omit to refei to recent discoveries con- 
nected with that most glorious body. Of all the results which 
science has produced within the last few years, none has been more 
unexpected than that by which we are enabled to test the mate- 
rials of which the sun is made, and prove their identity, in pait at 
least, with those of our planet. The spectrum experiments of 
Bunsen and Kirchhoff have not only shown all this, but they have 
also corroborated previous conjectures as to the luminous envelope 
of the sun. I have still to advert to Mr. Nasmyth’s remarkable 
discovery that the bright surface of the sun is composed of an 
aggregation of apparently solid forms, shaped like willow leaves 
or some well-known foims of Diatomacere, and interlacing one 
another in every direction. The forms are so regular in size and 
shape, as to have led to a suggestion from one of our profoundest 
philosophers of their being organisms, possibly even partaking of the 
nature ot life, but at all events closely connected with the heating and 
vivifying influences of the sun. These mysterious objects, wliich, 
since Mr. Nasmyth discovered them, have been seen by other ob- 
servers as well, aie computed to be each not less than lUOO miles 
in length and about 100 miles in breadth. The enoimous chasms 
in the sun’s i>hotosphere, to which we apply the diminutive term 
* spots,’ exhibit the extremities of these leaf-like bodies pointing 
inwards, and flinging the sides of the cavein lar down into the 
abyss. Sometimes they foim a sort of rope or bridge across the 
chasm, and appear to adhere to one anothei by lateral attrac- 
tion. I can imagine nothing more deserving of the sci utiny of 
observers than these e.Ntraordinary lorms. Tiie sympathy also 
which appears to exist between foices operating in the sun, and 
magnetic forces belonging to the earth, merits a continuance of 
that close attention which it has already received from the British 
Association, and of labours such as General Sahine has with so 
much ability and effect devoted to the elucidation of the subject. I 
may here notice that most remarkable phenomenon which was 
seen by independent observers at two different places on the 1st of 
September, 1859. A sudden outburst of light, far exceeding the 
brightness of the sun’s surface, was seen to take place, and sw^eep 
like a drifting cloud over a portion of the solar face. Tiiis was 
attended wdth magnetic disturbances of unusual intensity and with 
exhibitions of aurorae of extraordinary brilliancy. The identical 
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instant at which the effusion of light was observed was recorded 
by an abrupt and strongly marked deflection in the self-registering 
instruments at Kew. The phenomenon as seen was probably only 
part of what actually took place, for the magnetic stonn in the 
midst of which it occurred commenced before and continued after 
the event. 

“ Few sciences have more practical value than meteorology, and 
there are few of which we as yet know so little. Nothing would 
contribute more to the saving of life and property, and to aug- 
menting the general wealth of the world, than the ability to fore- 
see with certainty impending changes of the weather. At present 
our means of doing so arc exceedingly imperfect, but such as they 
are, they have been employed with considerable effect by Admiral 
FitzRoy in warning mariners of the probable approach of storms. 
We may hope that so good an object will be effected with more 
unvarying success when we attain a better knowledge of the 
causes by which wind and rain, heat and cold are determined. 
Tlie balloon explorations conducted with so much intrepidity by 
Mr. Glaisher, under the auspices of tlie British Association, may, 
perhaps, in some degree, assist in enlightening us upon these im- 
portant subjects. We have learnt from Mr. Glaisher's obseiwa- 
tions, that the decrease of temperature with elevation does not 
follow the law jireviously assumed, of 1® in 300 feet, and that, in 
fact, it follows no definite law at all. Mr. GlaisluT appears also 
to have ascertained the interesting fact that rain is only preci- 
pitated when clouds exist in a double layer. liain-drops, he has 
fouud, diminish in size with elevation, merging into wet mist, 
and ultimately into dry fog. Mr. Glaisher met with snow for a 
mile in thickness below rain, which is at variance with our pre- 
conceived ideas, lie has also rendered good service by testing 
the efficiency of various instruments at heights which cannot be 
visited without personal danger.” 

We shall next quote Sir W. Armstrong’s remarks upon the 
science with wdiich his name is so proudly associated. “ Gunnery” 
(said Sir William), “to which I shall make but slight allusion on 
this occasion, is intimately connected with the dynamical theory 
of heat. When gunpowder is exploded in a cannon, the imme- 
diate effect of the affinities by which the materials of the powder 
are caused to enter into new combinations is to liberate a force 
which first appears as heat, and then takes the form of mechanical 
power communicated in part to the shot and in ])ai*t to the pro- 
ducts of explosion which are also projielled from the gun. The 
mechanical force of the shot is reconverted into heat when the 
motion is arrested by striking an object, and this heat is divided 
between the shot and the object struck in the proportion to the 
work done or damage inflicted ui>on each. These considerations 
recently led me, in conjunction with my friend Captain Noble, to 
determine experimentally, by the heat elicited in the shot, the loss 
of effect due to its crushing when fired against ii on plates. Joule’s 
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law, and the known velocity of the shot, enabled us to compute 
the number of dynamical units of heat representing the whole 
mechanical power in the projectile, and, by asceitaining the 
number of units developed in it by impact, we arrived at the 
power which took effect upon the shot instead of the jilate. These 
experiments showed an enormous absorption of power to be 
caused by the yielding nature of the materials of whicli projectiles 
are usually formed.” 

Experiments are still required to clear up several apparently 
anomalous effects in gunnery, and to determine the conditions 
most conducive to efficiency both as regards attack and defence. 
It is gratifying to see our Government acting in accordance with 
the enlightened principles of the age by carrying on scientific 
experiments to arrive at knowledge, which, in the arts of war as 
well as in those of peace, is proverbially recognised as the true 
source of human power. 

Foremost among the sights of Newcastle is tlie magnificent 
series of workshops and factories which compose the Ordnance 
Works at Els wick. “ To spealc of this series of factories — the cast- 
ing, welding, fitting, rifling, and shell- making departments — as 
the pi operty of one private individual seems almost ridiculous, for 
the magnitude and extent of these buildings, their immense deve- 
lopment, and perfect organization, make them rather resemble a 
great national arsenal than a mere commercial adventure of a 
few individuals. Some of the boring and rifling tools used here 
are the largest and most perfect specimens of their kind ever 
made — they may, in fact, be said to be almost automatic in the 
power and intelligence with which they perform their task when 
once they are set in motion. Everything throughout the long 
series of factories is on the same perfect and extensive scale ; and 
some idea of the extent of the concern may be gained from the 
fact that the new plant alone has cost upwards of 20U,000^., and 
that recently, when in full work in gun- making, 3700 skilled 
artisans were employed heie. The Government having completed 
their full complement of field guns from Sir William’s fiictory, 
have for the present stopped the manufacture of the large breech- 
loaders, such as the 70 and 110- pounders, until such time as Mr. 
Whitworth will consent to submit his guns to the long-talked-of 
competitive trial against Sir William. In the meantime, Els wick 
remains idle and useless to the country, for whose benefit alone 
will Sir William let it work ; for we believe there is not a single 
Government in Europe that has not applied either directly or in- 
directly for guns to Sir William Armstrong, but always applied in 
vain. A number of the new guns which Sir William has com- 
pleted are now shown at Elswick, in which the difficulties of the 
breech- piece are, it is believed, entirely overcome. Tins is a side- 
loader, in which the breech is composed of massive wedges, work- 
ing in grooves, which prevent their getting out of place or order, 
and in which, from the solidity of the wedge-pieces themselves, 
no crack or yield is likely to occur. As a matter of course all 
parts of the factory at Elswick abound in beautiful examples of 
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hydraulic machinery, by means of which all the heavy work of 
liftin^f and moving large masses about is performed through the 
agency of a boy who starts or stops the hydraulic cranes.”* 

At Elswick was manufactured for the War Depai-tment, the 
600- pounder gun, the details of which will be found in page 17. 

During the past year, comparisons have been made between the 
Ordnance used by the Americans and that employed by ourselves. 
Both Federals and Confederates have far bigger guns, both 
afloat and ashore, than we have brought into use, but it is not 
yet established that the biggest guns are the best. It is beyond 
doubt that (Charleston was shelled at five miles’ distance — that is 
to say, a few shells fiom the batteries did actually fall into the 
town. But it is evident that the bombardment was altogether 
ineffective, and a Correspondent of the Times in the Southern 
States has related a repoi t that after the first three or four rounds 
the projectiles all fell short, owing to the damage suffered by the 
guns. “ This drawback being provided for by increased expenditure 
of cannon as well as cartridges, it is not at all certain that the 
Americans are ahead of us. We have evidence, in September last, 
that our 110-pounder Armstrongs could make excellent practice, 
and without bursting, at a range quite as long as that from which 
Fort Sumter was bombarded. The smaller Armstrongs had 
thrown their bolts more than twice that distance with a given eleva- 
tion, so that the larger pieces might be expected to do at least as much 
as any American gun at Charleston. From this it follows that the 
range of our artillery is fully as great as that of the American 
artillery, and if the calibre of our pieces is lighter, their strength is 
far more to be depended upon. With respect to naval experience, 
the armour of the American ships is not regarded in this country 
as fit lor the experimental target — the Tecumsclt, which was 
launched last autumn at Jersey City, is protected only by five 
wrought-iroii plates each one inch thick. We know that such 
plating is worthless, and that our artillerists would hardly be at the 
trouble of trying a gun against it. The Armstrong 110-pounder 
has smashed twelve such plates in a mass, and the old 68-pounder 
would do as much with equal ease.” 

The prefixed portrait has been engraved from a bust, the only 
one for which Sir William Armstrong has given a sitting. It is 
the work of Mr. Alexander Munro, and was in the International 
Exhibition of 1862. The bust is full of character and literal re- 
semblance ; but, we agree with a contemporary, that ‘ ‘ the deeper 
and better part of the likeness consists in the expression of thought- 
ful intelligence in the eyes and brow, and in the characteristically 
bland and almost animate smile which plays about the mouth, yet 
without any loss of firmness in the chin and jaw j” while the firm- 
ness and manliness of execution stamp this as a first-rate work of 
art. It has been sculptured in marble for the Literary and Philo- 
sophical Society of Newcastle, and is placed there in the library, 
built by Sir William Armstrong, and generously presented by him 
to his fellow-townsmen. 


♦ Timet Eeport. 
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THE ABMSTRONG GUN ‘'BIG WILL.” 

{See the Vignette.) 

The smashing powers of Sir William Armstrong’s 600-pounder 
shunt gun were tested on December 11, at Shoeburyness against 
the Wanior floating target. 

The target is an exact counterpart of a section of the Warrior's 
side, and measures 18 ft. long by 10 ft. in height. It is constructed 
of iron plates of the best homogeneous metal 4^ in. thick, 
bolted to a backing of teak 18 in. in depth. Behind this come 
two sets of J in. plates riveted to massive ribs of T iron, the 
whole being shored up by slanting beams of fir of immense thick- 
ness. The target was moored at 1000 yards distance from the 
firing points of the 600 and 300-pounder Armstrongs, and wooden 
targets for ascertaining the correct elevation for this range floated 
close by, a little clear of the iron one. 

The first shot from “Big Will” was a dummy cast-iron shell 
weighing 600 lb., and was levelled with such unerring aim at the 
wooden target as to smash it literally to powder. The elevation 
of the piece in this instance was 2 deg. 5 min., and the charge 
70 lb. The next shot was a steel shell with a cast-iron head 
weighing 610 lb,, and containing no less than 24 lb, of powder, 
which is no less than four-fifths of its normal charge. After some 
discussion the gun was fired at 2 deg. 10 min. elevation, the shell 
passing just over the top of tho target a little to the right of the 
central line. The next two shots — live steel shells similar in all 
respects to No. 2 — demonstrated in a most surprising way the 
wonderful accuracy of the gun in obeying the slightest change in 
elevation. For shot No. 3 the piece was depressed to 2 deg. 3 
min., the shell passing through the exact centre of the top of the 
target, and carrying away a piece of the wood framing, of a semi- 
circular shape. The fourth shot was fired at only 8 minutes less 
elevation, and struck the target as near the centre as possible, 
making daylight through it, and exploding at the very moment of 
impact. The havoc made was found to have surpassed all expecta- 
tion. A hole 2 ft. by 20 in. yawned in the 44-in. plate, level 
with and a few inches on the left of the bull’s-eye. The teak backing 
was splintered into fragments from the size of a cocoa nut to the 
merest fibre, and the |-in. plates and one of the ribs were com- 
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pletely torn away like bo much paper. In front, below the hole, 
there lay a huge mass of iron plate, weighing three or four hun- 
dredweight, and looking like a piece of crumpled black rag. The 
plate above the one which was pierced was started from its place 
and bulged outward, nearly the whole of the bolts holding it to 
the target being broken away. In fact, all present allowed that 
since the great battle of gun versxis plate had begun to be waged, 
there had never been such a complete triumph for the former 
combatant. In the mischief done, everything betokened a great 
excess of power ; there is consequently every certainty of the 
effect being almost equally great at 2000 yards, as the velocity of 
the shot at that distance is only diminished by about 120 feet per 
minute . — Abridged from tlw Times* 

The following Table of practice will give an idea of the accuracy 
of the 600-pounder shell. With the 60 lb. of powder, of course 
the range is much less than with 70 lb., and the weight of the 
shell fired with that charge was 90 lb. heavier than the solid shot. 
During the last few shots it was getting dark. 


Bound. 

Charge. 

Elevation. 

Projectile. 

Eange. 

Lateral 

Deviation. 

1 

70 lb. 

1 deg. 

6101b 8ohd 
shot. 

1 748 

1 yard left. 

2 

„ 



785 

1‘6 yard left. 
On line of fire. 

3 


2 deg. 

,, 

789 

4 


„ 

1160 

12*5 yards left. 

6 

>» 


99 

1148 

1 5 yard left. 
On line of fire. 

6 

>> 

5 deg. 

99 

1184 

7 

»* 

II 

2400 

4 yards right. 
2-6 yards left. 
On line of fire. 

8 

it 

II 

>1 

2338 

9 

It 

10 deg. 

II 

2308 

30 

11 

II 

‘1080 

2 yards right. 
Online offire. 

11 

,, 

>9 

,, 

1 4176 

12 

,, 

99 

,, II 

4187 

4 yards left. 

13 

601b. 


600 lb. hollow 
shell. 

J 1880 

2 yards left. 

14 

35 

f, ' 

99 

99 

^ 1898 

Not taken. 

33 6 yards left. 

16 




Not taken. 



Parsons’s new gun. 

^ The Ordnance Select Committee have witnessed several expe- 
riments with the 6-pounder breech-loading rifled gun invented by 
Mr. Parsons. 100 rounds were fired within fifty-two minutes, 
which included some delay which took place in consequence of 
not being provided with a sufficient quantity of the proper descrip- 
tion of ammunition. At the termination of the firing the weapon 
was found to be so hot that a hand could not be placed upon it. 
The breech was found to act with perfect freedom, and the gun to 
be perfectly gas-tight. Mr. Parsons maintains that his system is 
peculiarly adapted for guns of large calibre, as the sphere, which 
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serves instead of a ventpiece, can be made of any size and strength, 
and it has not to be lifted out of its place in the operation of 
loading. The slot which is necessary in the Armstrong gun is 
also dispensed with. 


NEW “OUN METAL.’* 

This alloy is the invention of Baron de Rosthom, of Vienna. 
Guns have hitherto been made either of wrought-iron, cast-iron, 
gun- metal, or steel, the last having been only recently intro- 
duced. Wrought-iron was very early employed, and afterwards 
abandoned ; but it has again been brought into use by Mr. Clay, 
who forged the great Horsfall gun, and by Sir William Armstrong. 
Mr. Whitworth has applied with success a variety of iron interme- 
diate between wrought-iron and common steel, now known as 
“ homogeneous metal it is not a recent invention, as was proved 
in the Times of August 13, 1862. This metal has undergone the 
process of complete fusion, and is therefore free from the slag 
which is always disseminated to a greater or less extent through 
wrought-iron, causing unsoundness of weld, however carefully it 
may have been worked. Gun-metal or bronze is copper alloyed 
with about 10 per cent, of tin ; and guns formed of it are usually, 
but erroneously, termed brass, instead of bronze, guns. 

The alloy now proposed to be employed, partially or wholly, as 
a material for guns, is designated sterro-metal, from the Greek 
word signifying ‘ ‘ firm.” It consists of copper and spelter, with 
small proportions of iron and tin, and to these latter its pecu- 
liar properties are attributed. It has a brass yellow colour, is 
close in grain, is free from porosity, and has considerable hard** 
ness, whereby it is well adapted for bearing- metal, or other pur- 
poses where resistance to friction is needed. It is susceptible of 
a fine polish. For this reason, and on account of its compact 
structure, it is stated to be now exclusively used by Vienna engi- 
neers for the pumps of hydraulic presses. The mechanical pro- 
perties of the alloy have been carefully examined at the Polytechnic 
Institution, Vienna, in the presence of competent observers. 

The specimens of metal operated on in the preceding experi- 
ments were analysed at the Austrian Mint. The results are as 


Tinder : — 

Polytechnic Metal. 

Arsenal Metal. 

Copper 

Spelter 

66*04 

67*63 

42*36 

40*32 

Iron 

1*77 

1*86 

Tin 

0*83 

0*15 


100*00 

99*86 


Experience has shown that the proportion of spelter may vary 
from 33 to 42 per cent, without materially affecting the quality of 
the alloy. The difference in the amount of tin in these analyses is 
considerable, and greater than might have been expected. 

The specific gravity of the forged metal is 8*37, and that of the 
same metal drawn cold into wire 8*40. The hardness of the cast 
n 
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metal is stated somewhat to exceed that of ordinary gun-metal, 
and to increase by forging. The great tensile strength of sterro- 
metal, as compared with gun-metal, is remarkable. Mr. Anderson 
gives only 17 tons as the average tensile strength of the best speci- 
mens of gun-metal tested at the Arsenal, Woolwich. Aluminium 
bronze, composed of nine parts by weight of copper and one of 
aluminium, was found by the same careful and trustworthy ob- 
server to have a tensile strength of about 48 tons : but two other 
specimens, which were not quite sound, had only a mean tensile 
strength of about 22^ tons. Mr. Anderson gives about 26 tons as 
the average tenacity of wrought-iron in bar, such as is employed 
at Woolwich in the manufacture of the Armstrong gun, and about 
95 tons as the average tenacity of the strongest kinds of steel 
which have withstood the Woolwich proof rounds. There are, 
however, kinds of steel very much stronger, but they have failed 
to resist these proofs. 

But sterro-metal possesses another quality, which, in reference 
to its application for guns, is regarded as more important than it& 
high tenacity — namely, great elasticity. It is not permanently 
elongated until stretched beyond 1 -600th of its length ; but within 
that limit it is perfectly elastic, and recovers its original form after 
the stretching force is withdrawn. Gun-metal is j^rmanently 
elongated when stretched beyond 1-1 590th of its length, and 
wrought-iron beyond about l-1500th of its length. It is com- 
puted that a tube, of which the radius of the bore is 4 '7 19 centi- 
metres (about IJ in.), and the extenial radius 11*524 centimetres 
(about 44 in.), will, if made of metal having for its limit of elas- 
ticity 1 in 1500, resist a pressure equal to 267 atmospheres, and 
that a similar tube of forged sterro-metal will resist a pressure 
equal to 763 atmospheres. 

The inventor proposes that in heavy ordnance the interior should 
consist of a tube of sterro-metal, and that over this wrought 
or cast-iron should be shrunk from the breech to beyond the trun- 
nions. Sterro-metal, it should be stated, is from 35 to 40 per 
cent, cheaper than gun-metal. Field guns from 4 to 12-pounders 
have been made of single pieces of metal worked by the action of 
an hydraulic press, "v^^^reby expensive forging is avoided ; and 
reliable experiments have demonstrated that the metal thus treated 
has precisely the same properties and the same tensile strength as 
bars of it drawn out under the steam hammer. 

Nothing short of repeated and searching trials with gunpowder 
on the large scale will suffice to establish the suitableness of sterro- 
metal for ordnance. It remains to be seen whether the tremendous 
concussions occasioned by firing will not seriously injure this new 
alloy, and whether the surface of a metal containing so large a pro- 
portion of spelter will not be sensibly corroded. Should, however, 
experience decide in favour of this alloy, we shall have another 
striking example of the influence of a small amount of one metal 
in greatly modifying the properties of a large mass of another 
metal, or metallic alloy . — Abridged from the Times. 
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GBEEE FIRE. 

Wk have heard much of “Greek Fire” during the civil war in 
America. “We do not know,” says the Mechanics' Maga- 
zine^ “ of what ‘Greek fire’ is composed, neither do we know the 
origin of the phraseology. From certain obscure documents of 
the Eastern Empire, we suppose the designation ‘ Greek fire* 
means either a rocket or a liquid combustible material, composi- 
tion unknown, which, being projected through tubes or in jars, 
set fire to combustible substances. During the Russian war, 
Capt. Disney exhibited at a public meeting certain glass shells, 
which, when thrown against a hard substance, burst, and, in a 
few seconds, set fire to all combustible material with which they 
came in contact. Before this, Capt. Norton had suggested a small- 
arm incendiary rifle projectile. At one time, scarcely a month 
passed without a little letter appearing in our columns from the 
last-named gentlemen, describing some ‘Beelzebub* machine, 
which had for its object rapid and certain destruction in war.” 
During the Crimean war, Mr. J. Macintosh called the attention 
of the Government to the extraordinary efficacy of certain pro- 
jectiles, which he called “liquid-fire” shells, and to the application 
of other fiery materials in warfare. A special committee was ap- 
pointed to inquire into the whole question, and a series of ex- 
periments was tried at Shoeburyness, by which inflammable mate- 
rials were consumed at a distance of 800 yards. In August, 1855, 
Mr. Macintosh patented another invention. The following pas- 
sage occurs in the specification : — 

I fill diaphragm shells with coahtar naphtha, mixed with phosphorus and 
bisulphurct of carbon, having a bursting charge sufficient to open the shells. 
When fired, the bursting of these shells scatters the contents m all directions, 
and the shower of inflammable material, falling among cavalry and troops, 
ignites spontaneously, causing their immediate disorganization. Fired into 
shipping, these shells, bursting on deck or below, scatter the inflammable 
material in all directions, and the spontaneous combustion which arises causes 
inevitable and irremediable injuries and destruction to the crew, who are unable 
to escape except by dropping overboard, and the vessel itself is speedily con- 
sumed, aid from the crew having been rendered impossible as mst described. 
Fired into harbours, dockyards, or towns, the result is alike destructive and 
decisive.” 

The use of such shells may be denounced as inhuman and con- 
trary to the usages of civilized warfare. 

The Charleston Harbour correspondent of the New York Times 
details the following results : — 

“ A number of experiments with Greek fire have been recently made by 
Mr. Short, the inventor, in presence of several officers of rank, with a view of 
eontradictmg the impression that the shells containing the fire exploded pre- 
maturely. The gun was placed in position on the beach, and pointed seaward. 
Ten tin tubes, each of w hich is 3 in. in length and -J in. in diameter, and filled with 
the material composing the Greek fire, were then dropped in a conical shell 
and filled round with powder. The first shell thrown exploded prematurely, 
in consequence, it is said, of a defect in the fuse. The shells subsequently 
fired bad white lead placed round the fuse-cap, and, with perhaps one or 
two exceptions, fully accomplished all that had been claimed for them. A 
dozen shells were fired, mne of w^ch exploded at a distance of 1200 yards. 



22 


TEAE-BOOZ or FACTS. 


To show the powerful effect of the Greek fire, a number of tubes wore lighted' 
and submerged in water, where they were allowed to remain till nearly burnt, 
and then taken out, but the bright olue fiamo was not extmguished. Other 
tubes were lighted and completely buried in moist sand, which was closely 
packed, and this also failed to quench the fire. The tubes bum for about a 
minute and a half. When first ignited, the fire issues from one end of the 
tube with a fierce rushing sound, not unlike that which accompames the flight 
of a rocket, and extends the distance of a yard, but it soon sinks down to a 
dazzling blue flame of about 2 in. in length, losing its peculiarity of sound, 
and thus contmues to bum to the end. An ignited tube in a basin of water 

£ >es the latter the appearance of boiling. It euuts a heavy sulphurous smoko 
large quantities.** __ 

GUN-COTTON. 

At the meeting of the British Association in 1862, a joint Com- 
mittee from the Chemical and Mechanical Committees was formed 
to inquire into and report on the Austrian G-un- Cotton. The Re- 
ports from the two sections of this Committee were read to the 
Association, in 1863, at Newcastle, Dr. W. H. Gladstone reading 
that relating to the Chemical portion of the subject. Mr. 
Scott Russell read the Report on the Mechanical portion of this 
question, by which it appears that greater effects are produced by 
gases generated from gun-cotton than by gases generated from 
gunpowder ; and it was only after long and careful examination, 
that the Committee were able to reconcile this fact with the low 
temperature at which the mechanical force is obtained. His 
Report states : — 

The great waste of force in Gunpowder constitutes an important differonrc 
between it and Gun-cotton, in which there is no waste. The waste in gun- 
powder is H8 per cent, of its own weig^ht, and* only 32 per cent, is useful. 
This 68 per cent, is not only waste in itself, but it wastes the power of the 
remaining 82 per cent. It wastes it mechanically, by using up a large portion 
of the mechanical force of the useful gases The waste of gunpowder issues 
from the gun with much higher velocity than the projectile ; and if it bo 
remembered that in 100 lb. of useful gunpowder this is 68 lb., it will appear 
that 32 lb. of useful gunpowder gas is wasted in iinpoUing a 68-lb. shot com- 
posed of the refuse of gunpowder itself. There is yet another pocuhar 
feature of gun-cotton. It can be exploded in any quantity instantaneously. 
This was once considered its groat fault ; but it was only a fault when wo 
were i^oraut of the means to mako that velocity anything we pleased. 
General von Lonk has discovered the means of giving gun-cotton any velocity 
of explosion that is required, by merely the mechamcal arrangements under 
which it is used. Gun-cotton'iu his hands has any speed of explosion, from 
1 ft. per second to 1 ft. in Yn,rn ^ second, or to iustantaneity. The instan- 
taneous explosion of a large quanti^ of gun-cotton is made use of when it is 
required to produce destructive eflects on the surrounding material. Tho 
slow combustion is mado use of when it is required to produce manageublo 
power, as in the case of gunnery. It is plain, therefore, that, if we can 
explode a large mass instantaneously, we get out of the gases so exploded tho 
greatest possible power, because all the gas is generated before motion com- 
mences, and this is the condition of niaximuni effect. It is found that the 
condition necessary to produce instantaneous and complete explosion is the 
absolute perfection of closeness of the chamber containing the gun-cotton. 
The reason of it is, that the first igmted gases must penetrate the whole mass 
of the cotton, and this they do, and create compiet o ignition throughout, 
only under pressure. This pressure need not be great. For example, a 
barrel of gun-cotton will produce little effect and very slow combustion when 
out of the barrel, but instantaneous and powerful explosion when shut up 
within it. On the other hand, if we desire gun-cotton to produce mechanical 
work, and not destruction of materials, we must provide for its slower com- 
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bastion. It must bo distributed and opened out mecbanicallj, so as to 
oooupj a larger space, and in this state it can be made to act even more 
slowfy than gunpowder ; and the exact limit for purposes of artillery General 
von Lenk has found by cntical experiments. In general, it is found that the 
proportion of 11 lb. of gun*cotton occupying 1 cubic foot of space, produces 
a greater force than gunpowder, of which from 60 to 60 lbs. occupies the same 
space, and a force of the nature required for ordinary artillery, but each gun 
and each kind of projectile requires a certain density of cartridge. Practi- 
cally, gun-cotton is most effective in guns when used as ^ to f weight of 
powder, and occupying a space of 1^*,, of the length of the powder cartndge. 
The mechanical structure of the cartridge is of importance as affecting its 
ignition. The cartridge is formed of a mechanical arrangement of spun cords, 
and the distribution of these, the place and manner of ignition, the form and 
proportion of the cartndge, all affect the time of complete ignition. It is by 
the" complete mastery ho has gained over all these minute points that Gener^ 
von Lenk is enabled to give to the action of gun-cotton on the projectile any 
law of force he pleases. 

Its cost of production is considerably less than that of gunpowder, the 
price of quantities which will produce equal effects being compared. Gun- 
cotton is used for artillery m the form ol a gun-cotton thread or spun yarn. 
In this simple form it will conduct combustion slowly in the open air, at a rate 
of not more than 1 foot per second. This thread is woven into a texture or 
circular wob. Those webs are made of various diameters, and it is out of 
these webs that common rifle cartridges are made, merely by cutting them 
into the proper lengths, and inoloaing them in stiff cylinders of pasteboard, 
which Ibrm the cartridge's. (In this shape its comtmstion in tne open air 
takes place at a speed ol JO feet per second.) In these cylindrical webs it is 
also used to fill explosn o shells, as it can be convemently employed in this 
shape to pass in through the neck of the shell. Gun-cotton thread is spun 
into r(mes in the usual way up to 2 in. diameter, hollow in the centre. This 
is the form used for blasting and mining purposes ; it combmes great density 
■with speedy explosion. The gun-cotton yarn is used directly to form car- 
tridges for large guns by being wound round a bobbm so as to form a spindle 
like that used m spinning-iuills. The bobbm is a hollow tube of paper or 
wood, the object of the wooden rod is to secure in all cases the necessary 
length of chamber in the gun required for the most effective explosion. The 
TOu-cotton circular web is inclosed in close tubes of india-rubber cloth to 
form a match line, in which form it is most convenient and travels with speed 
and certainty. In large quantities, for the explosion of mines, it is used m 
the form ot rope, and m this form it is convemently coiled in casks and 
stowed in boxes. 

As regards conveyance and storage of gun-cotton : it results from the fore- 
going facts, that 1 lb. of gun-cotton produces an effect exceeding 2 lb. of 
gunpowder in artillery. This is a material advantage, whether it be earned 
by men, by horses, or in waggons. It may bo placed in store and preserved 
with great safety. The danger from exi»lo8ion does not anse until it is con- 
fined. It may become damp, and e\ en perfectly wet, without injury, and may 
be dned by mere exposure to the air. This is of great value in ships ol war, 
and in case of danger from fire, the magazine may be smbmerg^ without 
injury. As regards its practical use in artillery, it is easy to gather from the 
foregoing general facts how gun-cotton keeps the gun clean, and requires less 
windage, and therefore perforins much better m continuous firing. In gun- 
powder there is 6S per cent, ol refuse, or the matter of fouling. In gun-cotton 
there is no residuum, and therefore no fouling. Experiments by the 

Austrian Committee proved that 100 rounds could be tired with gun-cotton, 
against 30 rounds of gunpowder. From the low temperature produced by gun- 
cotton the gun does not heat. Experiments showed that 100 rounds were fired 
with a 6-pounder in 34 minutes, aud the gun was raised by gun-cotton to only 
122® Fahrenheit, whilst 100 rounds with gunpowder took 100 minutes, and 
raised the temperature to such a degree that water was instantly evaporated. 
The tiring with the gunpowder was, therefore, discontinued ; but the rapid 
firing the gun-cotton was continued up to 180 rounds without any mconve- 
nience. The absence of fouhng allows all the meehamam of a gun to nave much 
more exactness than w'here allowance is made for fouling. The absence of 
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smoke promotes rapid firing, and exact aim. There are no poisonous gases, 
and the men suffer Teas inconvenience from firing in casemates, under hatches, 
or in closed chambers. The fact of smaller recoil from a gun charged with 
gun-cotton is established by direct experiment : its value is f of the recoil 
nrom gunpowder, projectile effect being equal. To understand this may not 
be easy. The waste of the solids of gunpowder accounts for one part of the 
saving, as in 100 lb. of gunpowder 68 lb. have to be projected in addition to 
the shot, and at a much higher speed. The remainder, Gener al von Lenk 
attributes to the different law of combustion. But the fact is established. 

The comparative advantages of gun-cotton and gunpowder for producing 
high velocities, are shown m the following experiment with a Krupp’s cast-sted 
gun 6-pounder. With ordmay charge 30 oz. of powder produced 1338 ft. 
per second. With charge of 13^ oz. gun-cotton produced 1663 ft. The 
comparative advantages in shortness of gun are shown in the following expe- 
riments, 12 pounder : — 

Velocity, 

Calibres. Charge. feet per second. 

Cotton, length 10 16-9 oz 1426 

Powder, „ 13^ 49 (normal powder charge) 1400 

Cotton, „ 9 17 1402 

'—As to advantage in weight of gun, the fact of the recoil being less in the 
ratio of 2 : 3 enables a less wei^t of gun to be employed, as well as a shorter 
gun, withont the disadvantage to practice arising from hghtness of gun. As re- 
gards endurance of gun, bronze and cast-iron guns have been fired 1000 rounds 
without in the least afi'ecting the endurance of the gun. As regards its prac- 
tical appbcation to destructive explosions of shells, it appears that from a 
difference in the law of expansion, arising probably from the pressure of 
water in intensely-heated steam, there is an extraordinary difference of result, 
namely, that the same shell is exploded by the same volume of gas into more 
than double the number of pieces. Tlus is to be accounted for by the greater 
velocity of explosion when the gun-cotton is confined very closely in verv small 
spaces. It is also a peculiarity that the stronger the shell the smaller the 
fragments into which it is broken. 

As regards mining uses, the fact that the action of gun-cotton is violent and 
rapid in exact proportion to the resistance it encounters, tells us the secret 
of its far higher efficacy in mining than gunpowder. The stronger the rock, 
the less gun-cotton, comparatively with gunpow'der, is necessary tor the effect; 
so much so, that while gun-cotton is stronger than powder as 3 to 1 in artilleiw, 
it is stronger in the proportion of 6 274 to 1 in a strong and sohd rock, weight 
for weight. It is the hollow-rope form which is used lor blasting. Its power 
of sphtting up the material is regulated exactly as wished. As re- 
gards mihtary and submarine explosion, it is a well-kuown fact, that a bag 
of ' 'inpowder nailed on the gates of a city will blow them open. In this case 
gu.i cotton would fail. A bag of gun-cotton exploded in the same way is 
jjowerless. If one ounce of gunpowder is exploded in scales, the balance is 
throw down ; with an equal force of ran-cotton nothing happens. To blow 
up the gates of a city a very tew pounds of gun-cotton, earned in the hand of 
a smgle man, will be sufficient, only he must know its nature. In a bag it is 
hamuess ; exploded in a box it will shatter the gates to atoms. Against the 
palisades of a fortification : a small square box containing 25 lb., merely flung 
down close to it, will open a passage for troops ; in actuu experience on pali- 
sades a foot diameter and 8 feet high, piled in the ground, backed by a second 
row of 8 inches diameter, a box of 25 lb. cut a clean opening 9 feet wide. To 
this, three times the weight of gunpowder produced no effect w'halever, 
except to blacken the piles. Against bridges . a strong bridge of oak, 24 feet 
span, was shattered to atoms by a small box of 26 lb. laid on its centre ; the 
bridge was not broken, it was shivered. As to its effects under water : in the 
f ase of two tiers of piles, in water 13 feet deep, 10 inches apart, with stones 
between them, a barrel of 100 lb. gun-cotton, placed 3 feet from the face and 
8 feet under water, made a clean sweep through a radius of 16 feet, and raised 
the water 200 feet. In Venice, a barrel of 400 lb. placed near a sloop in 10 
feet water, at 18 feet distance, threw it in atoms to a height of 400 feet. All 
experiments made by the Austrian Artillery Committee were conducted on a 
grand scale,— '36 batteries, six and twelve pounders (gun-cotton) having been 
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constructed, and practised with that material. The reports of the Austrian 
Commissioners are all based on trifda with ordnance, from six pounders to 
forty*eight pounders, smooth bore and rifled cannon. The trials with small 
fire*arms have been comparatively few, and are not reported on. The trials 
for blasting and mining purposes were also made on a large scale by the 
Imperial Engmeers’ Committee, and several reports have beenprmted on the 
subject. 

Professor INliller made a few interesting experiments on various 
kinds of gun*cotton, with the view of showing the effect produced 
by their explosion. A small quantity of the cotton, in the form 
of loose thread, was first lighted, and burnt slowly, with a bril- 
liant flame, and without smoke. Another kind was next burnt, 
in the shape of rope, the combustion having more the appearance 
of gunpowder, but producing no smoke. A third quantity, 
enclosed in an india-rubber case, was next placed on the table, and, 
on a light being applied to it, the cotton instantaneously exploded, 
and was all burnt off, the india-rubber case, in which it had been 
enclosed, being left uninjured. A small heap of loose gun-cotton 
was then placed on a piece of tin, and on its being lighted it burnt 
off in a bright flame, with no explosion, and leaving no ash. A 
small train of gunpowder was next placed on a sheet of paper on 
the t<able and lighted, and the large quantity of smoke which was 
produced presented a strong contrast to the result produced by 
the burning of the gun-cotton. 

Professor Abel read a short report, giving a description of the 
Austrian system of manufacture of gun-cotton, and a detailed 
account of the results of experiments made in this country, with 
the view of determining tlie nature and properties of Austrian 
gun-cotton. In concluding his report, Professor Abel gave it as 
his opinion that, under a properly regulated system, the produc- 
tion of gun-cotton was not more difficult and complicated, and 
was attended with considerably less risk of accident to the work- 
men and the manufacturing establishment, than the production of 
gunpowder. 

Captain Galton said the subject reported upon was exceedingly 
important, but it must be borne in mind, in connexion with the 
subject, that the Austrians bad within a recent period discontinued 
the use of this material for guns. He begged to suggest that a 
proposal be submitted to the committee to the effect that it be 
requested to continue its labours in this inquiry. 

In reply to a question, Mr. Scott Kussell said there was a pre- 
cise and definite length in the gun- barrel which the gun-cotton 
must occupy. If it occupy a shorter or longer space in the barrel, 
its effect is totally different, and therefore it is a vital point that 
there should be in the centre of a gun-cotton cartridge, or m the 
outside of it, some rigid and inflexible material which should 
compel the cotton to occupy precisely that space, no mure and no 
less. 

For the discussion which followed the reading of this paper, the 
j’eader is refeired to the report in the Ath€ 7 icviimf No. 1S72. 

The subject is considered of so much importance, that the 
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Bntish Association, though it has re-appointed the joint-com- 
mittee to continue its inquiries, has passed a resolution to uige on 
the Govemmeat the appointment of a Commission by means of 
which a more complete investigatioD, and such as the subject un- 
questionably deserves, may be made, than the means at the disposal 
of the Association will admit of. 


TARGETS FOR GUNNERY EXPERIMENTS. 

Capt. Galton has read to the British Association a paper upon 
this important inquiry. The author stated the earlier expeii- 
ments showed that 4^-inch plates at least were necessary to resist 
shot. This thickness of iron still left the plate liable to be hurt 
or fractured and knocked off even when not directly penetrated, 
and th® extent to which it would thus suffer would in some degree 
be regulated by the backing. The plan adopted in the AVarrior 
target was simply that suggested by the idea of bolting a plate of 
iron to the sides of a wooden ship. The iron skin of the Warylor 
is covered with two layers of teak planking, each 9 in. in thick- 
ness, the one horizontal, the other vertical, and outside of those is 
the annour-plate, 4^ in. thick, secured by bolts screwed up with 
nuts inside of the ship. The wood backing was to prevent the 
injuries sustained by the plate from being communicated inime- 
^tely to the ship, but it idforded no effectual support to the plate 
itself. The next class of target to which Cajit, Galton referred 
were those h#^ing a ligid backing, being wholly composed of iron, 
Mr. Hawkshaw had proposed one consisting of a thick front plate, 
backed by a series of thin plates secured by rivets. Mr. Scott 
Eussell had proposed a most ingenious arrangoinont by which the 
strong front plates were ke])t in position without any rivets or 
bolt-heads being exposed. Others had also been tried. The trials 
of these targets had demonstrated that a perfectly rigid backing 
was not desirable. The arrangement required lor the armour- 
plating of a ship was, a strong front plate, in which deflection 
under blows should be prevented, but which should have some 
cushion behind to prevent the full concussion of the blow being 
communicated to the side of the ship. The target to which he 
(Capt. Galton) wished to draw attention, was consuiacted on these 
principles. It had the metal placed in a form suited to resistance, 
and it had a cushion of wood interposed between the target and 
the ship. This target was invented by Mr. Chalmers. AVhen 
submitted to the Admiralty, it was refused to he allowed to be 
made at the Government expense, but Sir Morton Peto was so 
satisfied with its principle that he assisted Mr. Chalmers in bring- 
ing it out. It consists of, first, a thick front plate, as the top 
flange of a beam ; second, of ribs to support it, as the web of a 
beam ; and thirdly, of a plate of iron to hold up the ribs, as the 
bottom flange of a beam, and the ribs are supported laterally by 
timber to prevent their lateral deflection. Between this and the 
side of the ship, a cushion of timber is inteiqiosed. This target 
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underwent a similar trial to the Warrior target, and the result 
showed that it was the best target that had been tried, though it 
was not intended to suggest that it was perfect. As regards cost, 
Mr. ChaJmers’s plan would enable 200 tons of the front plate, 
costing from 40Z. to 501. a ton, to be replaced by iron from 151. to 
201. a ton for the ribs and back plate. It was, however, in this 
direction that experiments for devising the best form of armour- 
plating should be made. 

Mr. Scott Kusaell thought that, however varied targets might 
be in design, wood should enter into their construction. 

Mr. J. Nasmyth expressed his opinion that, for armour-plates 
to answer the end for which they were designed, they must be 
backed by some elastic substance, and the substance, in his 
opinion, best adapted to give the requisite elasticity was com- 
pressed wool. As Capt. Maury was ju-esent, he should like to 
have his opinion on tlie subject of cotton, and whether it had been 
found to answer so far as his experience went. 

Capt. Maury said he had not had an opportunity of gaining a 
great deal of experience on this subject, nor had he had an oppor- 
tunity of witnessing the experiments that had been made upon 
cotton. There had been experiments to test the capability of 
cotton to resist can non ‘balls, ]»ut the results had by no means been 
satisfactory. He thought that cotton had got a false reputation. 
In the early days of the American difficulty, they thought that 
cotton could resist balls successfully, but when it came to the teat 
they found the bales did not answer the purpose. 

Prof. Pole said that Mr. Nasmyth had been kind enough to lay 
his plan of using compressed wool before the Iron Plate Com- 
mittee. They wished to have the plan tried, and a recommenda- 
tion to that effect had been made, so that its amount of resistance 
might be ascertained, but some official difficulties had hitherto 
prevented its being done. 

Mr. Scott Kuasell said the whole course of experience had 
been to show that they must arrest and shatter the shot at the 
earliest possible moment, and in the shortest space of time when 
it struck the armour. 


IMPOETANT TARGET EXPERIMENTS AT SlIOEBURYNESS. 

One of the general principles eliminated from the mass of 
experiments has been that the thickness of the armour-plates 
themselves is a matter of almost secondary importance when com- 
pared with the construction of the backing which keeps them up 
to their work. Thus, Mr. Chalmers’s target, composed of 3|-in. 
plates properly backed after his system, has withstood a hammering 
from the guns which no other target of any kind had ever home 
at Shoeburyness with such impunity. This was entirely due to 
the backing. The Warrior target, composed of 4j[ in. plates, 
backed up with 18 in. of solid teak, laid transversely in beams 9 
in. thick, in like manner withstood a terrific pounding. On Dec. 
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“8, was tried the Bellerophon target, put forward by Mr. E. J. 
Heed, who, if his theories are right, promises to revolutionize our 
whole system of iron-clad frigate building. The Warrior target 
weighs about 335 lb. to the square foot, and it was thought to be 
venturing as far as it was safe to go in the new frigates of the 
Minotaur and Northumberland class when their bulk was in- 
creased to 347 lb. per foot. Yet Mr. Reed’s target weighs no less 
than 381 lb. per foot, and it is perhaps the heaviest target ever 
put forward at Shoeburyness which professed to represent the 
broadside of a seagoing frigate. The size of the target is, in round 
numbers, 20 ft. by 18 ft. This is covered in front by two 
armour-plates, each 20 ft. by 4 ft. 8 in., and no less than 6 in. 
thick. The method of its construction is briefly as follows : — 
The .'inner skin of the ship is composed of two thicknesses of 
wrought-iron plates each three-quarters of an inch thick, with a 
layer of felt between the two thicknesses, so that here we get no 
less than 1 J in. of iron to start with. On this skin is laid four large 
angle-irons of great strength, each placed 2 ft. apart from the 
other, 80 |^ to form, as it were, four longtitudinal troughs 2 ft. 
wide and in. deep, the depth of the angle-irons themselves. In 
these troughs the teak balks are laid 10 in. thick, so that the 
extra half inch can be cut off to a true surface for the reception of 
the 6-in. armour-plates. Thus, then, there are no less than 7^ 
in. of iron and 9^ of teak. Each armour-plate is secured by 22 
bolts, about 2 ft. apart longitudinally and 2 ft. 9 in. vertically, 
those for the upper plate being 2.1 in. in diameter, and for the 
lower 2J in. The bolts securing the wood backing are 1 in. 
diameter, and the ribs supporting the inner skin are on very much 
the same principle as those used in all iron frigates, only appa- 
rently stronger, and placed two feet apart. 

Such is the general outline of Mr. Reed’s target, in the con- 
struction of which, as far as the longitudinal girders are concerned, 
it will at once be seen that an idea has been suggested by the 
target of Mr. Chalmers. The general opinion before the practice 
began on Dec. 8 was that it was solid enough to resist anything ; 
but with this opinion another w'as freely expressed by iron -ship 
builders present, that Mr. Reed would find it difficult to make a 
vessel so coated an efficient seagoing frigate without such an 
amount of displacement as might be fatal to its speed. This, 
however, is merely an opinion. The guns were laid at the cus- 
tomary 200 yards’ range. Colonel Taylor, as usual, carefully super- 
intending all the arrangements for the firing. The first rounds 
were merely routine — a 68-lb. solid shot, with a 16-lb. charge and 
110-pounder Armstrong shortened to a weight of 66| lb., fired 
with the same charge. Both these struck the upper plate, and 
made the usual indent of nearly two inches deep, but effected 
nothing more than that which they always do — that is to say, 
show the quality of the iron plates against which the guns have to 
contend. On this occasion the iron was literally perfect, and 
throughout the rest of the experiments the opinion was universal, 
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that better plates had never been tested at Shoeburyness. Even 
under the heaviest shot, though indented deeply, they showed 
scarcely any perceptible symptom of buckling out ; and though 
struck on the edge and around the bolt-holes, it was almost im- 
possible to crack them. A salvo of two 68- pounders and two 11 0- 
pounder Armstrongs, with shot shortened to 664 was next fired, 
but of these four guns one missed the target altogether, one touched 
it so slightly on its upper edge that, as far as damage was concerned, 
it may also be called a miss ; the remaining two struck close to- 
gether, one on each side of a bolt, so that the bolt itself was 
squeezed up like putty, and projected slightly outwards, but still 
held firm. Two shots coming so close were a hard trial for any 
plate, but it stood it perfectly, without any sign of crack or 
ragged edges. The back of the target was absolutely unhurt, 
and so perfect was the workmanship of the whole mass, that 
from the commencement to the end of the day scarcely a 
rivet was started. A cylindrical, round-headed 66-lb. shot 
was next used, but effected nothing, and then the Whitworth 
70-pounder muzzle-loading gun was loaded with a steel sheU, 
charged with 24 lb. of powder, and fired with a 12 lb. charge. As 
regarded the target, this effected nothing, though its indent at 
once showed by its severity the immense superiority of steel pro- 
jectiles against armour-plates over the old gray cast-iron shot. The 
indent made by this shell, though only 2 lb. heavier than the 68- 
pounders, was at least 40 per cent, deeper, and its fragments cut 
into the mass of iron as if it had been so much wood. When steel 
projectiles were first used, from the same guns and with the same 
charges as common shot, they, as a rule, gave an increased pene- 
tration of from 30 to 35 per cent, over the cast iron. Later expe- 
riments, however, have added even to this high percentage of 
superiority, and looking at the rapid improvement in the manu- 
facture of the metal used for these projectiles, there seems to be 
no reason why we should not look for still higher results. Sir 
William Armstrong sent steel shot to Shoeburyness of such perfect 
metal that even after penetrating a 6-in. plate they have been so 
little injured that they could with safety have been used again. 
One thing is absolutely certain, that our present cast-iron shot will 
never be able to eflfect much against armour ships. 

Mr. Whitworth’s 150-pounder was next tried. In consequence 
of there being a slight flaw in this fine piece, Mr. Whitworth re- 
duced its firing charge from 27 lb. to 23 lb., the shell, of homoge- 
neous metal (which is only a hard name for soft steel), weighing 
151 lb., with 5 lb. of powder as a bursting charge. Much was 
expected from this fonnidable shot, but, unfortunately, it failed — 
the shell from some mysterious cause bursting about 20 yards from 
the muzzle of the gun, and sending its fragments in all directions 
screaming hoarsely through the air. 

The Armstrong rifled gun was then tried with a spherical cast 
shot of 151 lb., fired with 35 lb. of powder. This struck, with the 
rather high velocity of 1570 ft. per second, on the edge of the upper 
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plat^ making an indent of 3^ in., breaking one bolt, slightly 
bulging the inner skin of the target, and therefore starting the 
ribs of the ship itself just enough to be perceptible. Beyond this, 
however, it effected nothing of importance. The plates still 
remained as tough and unbending as ever ; there was no sign of 
cracking in them, and every rivet, to the astonishment of all on 
the ground, stood fast. A steel spherical shot of the same weight 
was fired from the same gun with the same charge, and this, rather 
unfairly for the target, struck between the slightly parted edges 
of the upper and lower plates. It completely buried itself, and 
must have passed through the entire plate, but, strange to say, 
though two bolts gave way, all the rivets held on ; and, although 
the immense mass was bedded in the substance of the target, it 
produced scarcely any effect worth speaking of on the inner skin, 
which, as far as fighting purposes are concerned, remained as good 
as before it was fired at. A shot from a 7-in. muzzle-loading of 
the Ordnance Select Committee was fired with 120- lb. steel shell 
loaded with 2 lb. of powder. This accomplished absolutely nothing, 
though it might have done a good deal more than it was intended, 
inasmuch as one of its fragments flew back to the guns and buried 
itself 2| feet in the ground, close to where some of the visitors were 
standing. A shot from the rifled 300-pounder (a cast-iron projec- 
tile), fired with 35 lb. of powder, did very little, in spite of the 
weight of the mass hurled against the target. It made an irregular 
dent of 3} in. deep, and bent back the upper plate a little more 
than 2 in., making the first real crack in the plate at the point 
we have mentioned as being where the two shots struck on the 
bolt-head. From this spot there was now, for the first time, seen 
a perfect crack, nearly a foot long, and extending quite through 
the plate, apparently ; but this was all. The last shot fired was 
from Mr. Whitworth’s 150-pounder, loaded with a steel shell and 
5 lb. of powder. This struck the lower plate, and exploding, buried 
itself deeply ; but though it had evidently penetrated the plates, 
it had failed to make any perceptible impression on the inside of 
the target itself. 

The result of the whole day’s experiments gave to the target the 
most complete victory — a victory almost as great as that achieved 
by the target of Mr. Chalmers. In estimating the relative merits 
of the two targets — beyond all doubt the strongest and best con- 
structed in principle ever experimented on — it must not be for- 
gotten that Mr. iced’s target is larger by some 40 superficial feet 
than Mr. Chalmers’s. In thickness of metal it is 20 lb. per square 
foot heavier, and its cost of construction 400A more. To these 
facts we may add that Mr. Chalmers’s target was assailed with 
15 more rounds than were fired at Mr. Reed’s — 15 rounds which 
were fired with 130 lb. of powder, and threw no less than 1500 lb. 
weight of metal against the target of M . (‘halmers more than 
were fired against that of Mr. Reed. The general conclusion 
from these experiments was, that both targets stood almost 
equally well : which is lightest and cheapest, and best adapted for 
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iron frigate building, remains to be proved . — Abridged from the 
Times, 


TEIAL OP ARMOUR-PLATES, STEEL GUNS, ETC., AT ST. PETEBS- 
BURGH. 

On Wednesday, the 17th of October, N.S., further trials took 
place at St. Petersburgh with the experimental 9'in. rifled cast- 
steel gun. The Times states that this gun is of solid cast steel, 
made by Krupp, and throws a 30C-lb. shell, or a 450-lb. solid shot. 
The results of previous experiments with this gun led the Bussian 
Government to order fifty of them, which are now in course of 
delivery. The principal objects of the experiments on the 7th inst. 
were to ascertain the best description of shell, and to test the 
quality of armour-plates supplied by Messra, John Brown and Co., 
of Sheffield. 

First, a series of cast-iron shells, 300 lb. each, were fired at dif- 
ferent ranges, and then shells made by Krupp were fired at the 

in. armour-plates. The first shell, of hard cast steel, was 22 4 
in. long (24 diameters), with a flat end 4 in. in diameter. Fired 
with 50 lb. of powder at 700 ft. distance, it passed through the 
plate, oak and teak backing, and broke into many pieces, although 
filled with sand only. The second and third shells were also of 
Krupp’s steel, the same length, but with 64-in. ends. These 
shells pierced plates, wood, &c., and also went to pieces, although 
only filled with sand. The fourth shell was made by M. Potelefi^ 
of puddled steel, on Aboukoff s system, the same dimensions as 
the second and third, and went through iron, teak, &c., but was 
only bulged up from 9 in. to 12 in., and the end flattened ; not a 
single crack being visible in the shell, ^fhe fifth shell, the same as 
the fourth, passed through iron, teak, and the second target, and 
went at least a mile beyond. The sixth and seventh were from 
Krupp, and were charged with powder ; they were quite flat- 
ended, 9 in. diameter. One exploded in the plate, the other in the 
wood. The eighth and ninth shells were of cast iron, and, although 
they passed through the plates, were of course destroyed. Even- 
ing prevented further trials, which will yet be made on the same 
plate. 

The results on the plate were highly satisfactory. In a space of 
4 ft. 6 in. by 3 ft. 6 in. eight holes w'ere made without any crack 
of the slightest description ; and the marine officers present were 
highly satisfied, because they are obtaining 4000 tons of plates 
from Messrs. John Brown and Co., for their different ships. 

The English Government would do well to note the progress the 
Kussians are making in gunnery. Cast steel guns are decidedly 
before any yet produced in England of any other metal. The 9- in. 
gun of Krupp has been fired with 300-lb. shells and 50 lb. of 
powder about 7*0 times without any flaw, and the Bussian Govern- 
ment will shortly be in a position to obtain in St. Petersburgh a 
large supply of cast-steel guns, made from Bussian iron, by Bus- 
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sians, on AboukofiTs system, which is very near the same as 
Krupp’s. — Meckanies' Magazine. 


warren’s “impregnable and unsinkablk floating 

CASEMATE BATTERY,’* &C. 

Mr. William W. Warren, of Milton-next-Gravesend, pro- 
poses a system of construction for an * * impregnable and unsink- 
able floating casemated battery, submarine gun and armour- 
plating, adapted for stationary batteries, and for convoying troop- 
ships, &c.” In an abridged, but still a lengthy description, he 
says: — “I prefer constructing the centre portion of the vessel 
of rolled wrought-iron double-flanged vertical ribs, from 12 to 18 
inches wide, and from 2 inches to 4 inches thick, firmly riveted 
and bolted together, or of angle or T iron — solidity and "stiffness 
being the great object — on which are placed the various layers of 
malleable metals, taking care to stop all chemical or galvanic 
action by means of bituminous composition, mixed with hair ; 
and were it not for the cost, I would prefer using the finest copper- 
plating only over the iron, so as to act on the principle of a gradual 
tenacity of resistance, thereby easing and stopping the momentum 
and distributing the shock, and thus prepare the iron -plating to 
finally resist, without splitting or destroying the plate ; or the 
roof- deck and sides of centre position of battery can be protected 
with oak or other wood, compressed in short lengths, and confined, 
the cross-grain of wood being opposed to the action of fire. ” Mr. 
Warren’s invention has been presented to the Admiralty, and he 
has permission to erect a target at Shoeburyness on bis compressed 
w’ood cross-grain principle ; but the cost, which is 5000?., pre- 
vents him. 


RUSSIAN IRON-CLAD BATTERY. 

At the Thames Iron and Ship-building Works, has been con- 
structed a most novel-formed Floating Battery, for the Kussian 
Government. The vessel in question, the Fei’veneis, is a steam- 
propelled iron-clad ram battery of 30 guns, in structure similar to 
the Warrior and other vessels of that class ; but, instead of the 
beautiful bow of the noble ship just mentioned, she is built with a 
form of stem which closely resembles the snout of the rhinoceros, 
giving the vessel a most extraordinary and formidable appeai-ance, 
Sie hawser-holes being painted, after the Chinese fashion, to re- 
semble eyes. The same character of line is followed at the stern, 
and the armour carried back so as completely to protect the screw 
and rudder. The sides of the vessel are inclined at an angle of 
twenty-seven degrees, and completely covered from stem to stem 
by 4J-in. plates of the toughest scrap-iron (with a backing of teak 
9 in. thick), which descend throughout to 5 ft. below her load-line, 
and she launched half-covered with them. Her length between 
the perpendiculars is 220 ft. ; beam, 53 ft. ; and 26 ft. 6 in. depth 
of hold ,* burden in tons, 2812, builders’ measurement. The en- 



MECHANICAL AND USEFUL AETS. 


33 


gines, of SOO-horee Dominal power, will be fumished by Mesers. 
Maudslay, Sons, and Field, of their patented three-cylinder prin- 
ciple, super-heated and surface- condensing apparatus, with afl the 
latest improvements. Her armament will consist of twenty-eight 
€8- pounders on the main deck, the ports 6 ft. 6 in. clear of the 
water-line, and on the upper deck two rifled pivot guns of the 
largest calibre. All the latest improvements have been introduced 
throughout her equipment, and the lower masts are of iron. Her 
building has been under the immediate direction of Captain 
Lesorskey, the superintendent of Cronstadt. 


THE GUN QUESTION. 

In the Mechanic^' Magazine, Nov. 6, 1863, the question is thus 
glanced at : — “ How to construct a Gun of sufficient strength to 
fire heavy shot with heavy charges, and with accuracy at short or 
long ranges, is the artillery problem of the day. Strength of 
material and structure is the object eagerly sought by Ordnance 
authorities and projectors. Sundry and various are the devidBs to 
attain that end. Some contend that the coil system, in spite of 
the Armstrong failures, is the ne plus ultra; homogeneous iron is 
the panacea of the Whitworth school ; cast steel is the hope ' of 
those who believe in ELrupp ; several varieties of built-up and 
strengthening systems, comprising the Blakely, the Lancaster, 
the Haddon, and the Lynall Thomas, have ardent advocates ; the 
steel tube, cased in cast iron, is the latest invention, to which 
Parsons and Palisser are rival claimants. Among so many plans, 
no wonder the Ordnance Select Committee are puzzled which to 
choose. But plain cast iron is again holding up its head. The 
excellent quality of the old Carron metal is remembered. Since 
the days of its celebrity, still further improvements in cast iron 
Lave been made, and a strong feeling prevails with makers of 
cold-blast pigs, that they can produce refined metal of a quality 
which will surpass all other kinds of iron, and be superior even to 
steel for heavy ordnance. Strength of material, no doubt, is of 
the utmost importance ; but what has suddenly given to it so 
much prominence? It is the discovery recently made of the 
destructive effects of the forcing system of rifling. That vicious 
method of giving accuracy and range to guns, entails the neces- 
sity of an enormous addition to their strength and weight, as well 
as to their cost. 

The Correspoadent of the New York Tribune will have startled 
many of the warm friends of neutrality in Great Britain, by its 
announcement that the citadel of Charleston has been laid in 
ruins by the fire of a battery, of which half the guns were manu- 
factured in British workshops, and must have been exported from 
a British port since the commencement of hostilities. The battery 
in question, which accomplished the destruction of Fort Sumter 
consisted, as it appears, of four guns, two of which were American 
200-pounder Parrott^ s, and two were British 80 -pounder Whit- 

c 
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worth’s. The correspondent of the New YorTc Trihv/iiCy in de- 
scribing the action of these guns, states that “something over 
700 shots were fired from the 200-pounder Parrotts, of which more 
than half struck the fort. From the Whitworths 222 solid shot 
were fibred, of which 98 hit the fort, and 124 went over or fell 
short.” It will have occurred most probably to some of your 
readers, that it is hardly consistent with the good faith of a neutral 
nation, that Great Britain should have permitted guns of such 
a novel character and of such extraordinary powers of destruction 
to be exported from British ports to the Federal States to be em- 
ployed against a Power with which Great Britain is at peace, 
more particularly as such guns can be procured in no other 
country but Great Britain. — Letter to the Timca^ Sept. 21, 
1863. 


IRON SHIP8-0P-WAB. 

Mr. E. J. Reed, Constructor of the Royal Navy, has delivered 
to the Literary Institution at Greenwich, a paper on the subject 
of “Ships of War.” After describing the various iron -cased 
ships which have been built in England, Mr. Reed contended that 
the Warrior and ships of her class were too long. He firmly 
believed that the same rate of speed could be obtained from 
shorter vessels. The attention of the Admiralty had been much 
devoted to this question, and he could assure them that no more 
iron ships for the Royal Navy would be laid down of such a length 
as 400 feet. While one of these long vessels had a large portion 
at each extremity exposed, a shorter vessel could be armour-plated 
from end to end, and would sail as many knots per hour. These 
matters did not escape the attention of those now at the head of 
naval aflfairs, [Mr. Reed then entered into certain particulars in 
justification of his appointment to his present oflftce.] Mr. Reed 
then discussed the question of the comparative merits of ships 
built entirely of iron, or with a backing of timber, and expressed 
an opinion in favour of the latter class. The late disaster to the 
Prince Consort j)roved in a remarkable manner the vast strength 
of the wooden hull of that ship. An officer who was sent to 
Kingston to inspect the vessel after she came to grief rejwrted : — 
“ From one end of the ship to the other, not one bolt- head had 
been disturbed.” It scarcely ever happened that an ordinary 
wooden ship, without an iron plate upon her, after encountering a 
Channel storm, returned to port with such trifling damage as that 
done to the Prince Consort, He could state with the utmost 
confidence that the Admiralty was now building a corvette which 
the swiftest iron vessel now ^oat could not hope to escape, and 
which would be armed in a most effective manner. 


CAPTAIN COLES’S IRON-CLAD SHIPS. 

Captain C. P. Coles, in a communication to the Mechanics* 
Magazine, says : — The present transition state of navies, and 
the great progress i^hich has been made in the construction of 



MECHANICAL AND USEFUL AETS. 


35 


large guns, especially in America,* leave but little doubt that we 
are as certain to pass from 68-pounders to 300-pounders, as we 
were from 32-pounders to 68-pounder8 when iron-clad ships be- 
came a matter of necessity ; these convictions have induced me to 
print the following tables and calculations, showing the relative 
cost of constructing and maintaining a fleet of iron-clad ships 
with broadside ports that cannot carry these guns, and shield ships 
that would carry them. The comparative destructive powers of 
these vessels must be computed from the actual weight of broad- 
side thrown from guns protected by armour-plates ; and to make 
this comparison as clear as possible, I have separately compared 
the Prince Albert shield-ship with four different classes of iron- 
clad vessels with broadside ports ; enabling some conclusion to be 
arrived at as to the comparative cost, tonnage, and fighting powers 
of shield -ships and ships with broadside ports. 

In comparing the destructive powers of these ships* broadsides, 
it has to be remembered that the mere weight of metal, if taken 
alone, would convey but a small idea of the effect they would 
produce ; as a few heavy projectdes from large guns might destroy 
a ship which would receive little or no injury from a broadside of 
the same weight of metal, made up of a number of shot of a 
smaller nature. But setting aside the great advantages of heavy 
shot, it is now known that shells, under favourable circumstances, 
can be made to penetrate iron plates 44 in. and 54 in. thick. These 
shells, to be effective, must contain large bursting charges, and 
be of great size and weight — two conditions which necessitate the 
employment of guns too heavy to be used in ships with broadside 
ports. 

Taking the comparative costs of the vessels, as given in the 
table, a saving may be stated at nearly 3,000,000^., viz. ; — 

In construction £1,853,566 

6954 men being required, at £48 each = £333,792 

per annum, representing a capital of , , £953,600 

Total . . £2,807,166 

Apart from the above considerations, a matter of even greater 
importance is at issue. The great draught of water of these enor- 
mous and unwieldy ships with broadside ports, renders it indis- 
pensable that our docks and basins should be reconstructed to 
receive them. They are, for the same reasons, rendered incapable 

• The following extract is from a letter, dated New York, Jan. 20, 1863, and 
is of undoubted authority: — “The iiuml*er of 15 in. guns already cast and 
mounted is 34. The foundry at Pittsburgh is turning out three a week, the 
foundry at Providence one a week, and the foundry at Boston two a week : 
making an actual production of one 15 in. gun a day. These guns lire a sohd 
round shot of 460 lbs. weiglit, and a shell of 370 lbs. weight, containing 17 lbs, 
of powder. The charge of powder m the gun is from 40 lbs. to 60 lbs., and you 
can easily imagine the eflect to be terrific. With this gun we do not aim so 
much at penetrating as crushing ; and the idea is, that the sides of one of 
your iron-plated ships would be entireh broken by shots of such enormous 
weight, moving with an initial \ elocity of 14(K) feet per second, a rate which we 
hate reached with recent trials at the Washington Navy Yard." 

c2 
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of entering many of the foreign ports, or approaching, if needs 
be, within an effective distance of an enemy’s cotwt ; whereas 
with the light draught of water, and the smaller dimensions of 
shield'ships, no such objections present themselves. For such 
ships, the existing docks in our Government establishments are 
large enough ; and in time of war those of our merchant-yards 
would be available, if required. 

See the Tables in the Mechanic^ Magazine^ March 6, 1863. 

COST OP SHIPS. 

An account has been issued showing the charges for works upon 
Her Majesty’s ships in the financial year 1861-2. The sum of 
€13,8291. was expended in building vessels in the dockyards, and 
932,3281. in building by contract or purchasing; also 368,292^. 
upon ships commenced as wooden ships but converted into iron- 
cased vessels while building, and 118,480Z. upon ships launched 
as sailing ships and subsequently converted into screw steamships. 
The sum of 1,003, 047^. was expended in fitting out or refitting 
steam vessels and in repaira and maintenance; also 183,395Z. in 
fitting out, refitting, repairing, and maintaining steam vessels per- 
manently employed as troop, store, or surveying vessels, tenders, 
yachts, &c., and 63,898Z. jfor sailing vessels. 69,168i. was laid 
out in the building and maintenance of yard craft, steam-tugs, &c. , 
and 9,642Z. in fitting and maintaining hulks. Details are given 
for each ship. The Accountant-General proposes to submit a 
further account for the same year, showing the cost of manufac- 
turing and repairing articles of store in the several workshops and 
factories in the dockyards ; and to supply before the close of the 
Session an account showing the value of the stock in hand in each 
dockyard on the Slst March, 1863. 

STEEL FOR SHIPBUILDING. 

Messrs. Jones, Queggan, and Co., of Liverpool, have built 
two large ships of steel — one a sailing ship, named the Formhy, of 
1271 tons tonnage, built for the East India trade ; the other a 
paddlewheel steamer named the Hope, of 1492 tons. At a 
dijeHner which took place after the launch, Mr. Jones made some 
remarks on these vessels. He said that steel is much stronger 
than iron, weight for weight, and consequently in shipbuilding 
that equal strength can be given with less weight of steel than 
of iron. The strain resisted by iron- built ships hi^ been found to 
be from 19 to 20 tons per square inch, while the resistance of steel 
is found to range from 42 to 48, giving a mean of 45 tons for steel, 
or considerably more than double that of iron. Keeping these 
results in view, the Formhy, a vessel built of steel, required 500 
tons of material in her hull, while a similar ship made of iron 
would have required 800 tons. The difference in weight of hull 
would cause a difference of nearly two feet in displ^ement in 
favour of the steel vessel, requiring also less propelling power. In 
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the case of steamers the advantages were still more obviously in 
favour of steel. If the Persia, a steamer of 3600 tons and 900* 
horse power, had been built of steel instead of iron her displace* 
ment would have been diminished about one* sixth, and she would 
have been enabled to carry double her present cargo, Mr. Beed, 
the Chief Constructor in the Royal Navy, who was present, said 
he should watch with great interest the career of the two ships 
which had just been launched. He remarked that merchant ships 
can be built to test a principle when war ships cannot, as the 
ormer can be examined and repaired annually, while the latter 
are sent abroad for periods of three or four years. He perfectly 
agreed with what had been said of the importance of steel for the 
construction of small ships, and stated that the Government took 
great interest in the question of employing steel as a material for 
shipbuilding. — Times, 


IMPREGNABLE SHIPS-OP-WAB. 

Mr. W. W. Warren proposes to construct ships-of-war which 
shall be impregnable, and capable of discharging their guns u.ider 
the water-level. 

“ I prefer,*' writes Mr. Warren, “ constmctinf; the centre portion of the 
vessel of rolled wrought-iron double-flanged vertical ribs, from 12 to 18 in. 
wide, and from 2 to 4 m. thick, firmly riveted and bolted together, or of angle or 
X iron, solidity andstiflnoss being the great object, on which are placed the 
various layers of malleable metals, taking care to stop all chemical 
or galvanic action by means of bituminous composition mixed with hair ; and 
were it not for the cost, I would prefer using the finest copper-plating only 
over the iron, so as to act only on the principle of a gradual tenacity ot resis- 
tance, thereby easing and stopping the momentum, and distributing the shock, 
and thus prepare the iron-plating to finally resist, without splitting or destroy- 
ing the plate ; or the roof-deck, and sides of centre position of battery can bo 
protected with oak, or other wood, compressed in short lengths, and confined, 
the cross-grain of wood being opposed to the action of tire. 

The fore-and-aft and other portions of tho battery, not requiring armour* 
plating, to be constructed with wrought-iron ribs, with an outer skin only, and 
to be filled in with hoxangular or honeycomb compartments, of the maximum 
size of shot, made in short lengths, and firmly riveted and bolted together, 
80 that, in case ot water entering, it is confined to the track of the ball, after 
which it can be easily stopped, and by an arrangement of valves can be pumped 
out. To wooden-ships, if armour-plated at all, I would apply the plating 
inside thereof, thereby making the external wood act as a bun'er or padding. 
The port-hole for discharging the submarine gun must be provided wi^ water- 
tight metal fla^ lustantly closing after the recoil of gun, the barrel of gun 
acting m a stuffing-box, vnth a water-tight box ad|Oining for adjusting cap to 
muzzle. Tho port-hole to be provided with a slide valve, as an extra precau- 
tion. The cap can be made of any reasonable length, so as to displace a 
greater volume of water, and, if necessary, a telescope tube can be a^usted 
to port-hole and elongated by a rack and pinion movement, or an oroinary 
muzzle-loading gun can be used, by simply applying a waterproof flexible hose, 
of sufficient len^h to allow of tho recoil of gun, and having movable collars 
attached to muzzle and port-hole. The hexangular cellular system is not onl^ 
capable of displacing and carrying any weight of armour-plating, but is 
admirably adapted for the reconstruction of existing wooden ships, thereby 
making them seaworthy and unsinkable at a comparatively small expense, 
without the necessity of armour- plating at all, simply by placing the natch- 
ways to lower deck ; and IS likewise admirably adapted for the construction 
of hfe-boats, floating docks &c., on account of it reducing the maximum 
amount of external injury to the minimum amount of luternsd damage.** 
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Mr, Warren’s principle of construction seems to be good ; and, 
in the absence of experiment, it would be premature to pronounce 
an opinion on the probable success with which guns could be dis- 
charged under water. — Mechanics' Magazine, 


NEW UNSINKABLK lEONCLABS. 

The building of the new iron war-frigate Bellerophon, which 
has been commenced at Chatham Dockyard, will inaugurate a new 
era in iron shipbuilding, the Lords of the Admiralty having for 
the first time admitted the importance of having the vessels of our 
future iron fleet constructed on what is termed the double-bottom 
or unsinkable principle. Unlike a wooden vessel of war, the bot- 
tom of an iron ship is so weak in comparison with its other parts, 
and so liable to injury, tliat unless the ship is divided internally 
into numerous independent compartments or chambers, a compa- 
ratively slight touch of a rock, or other such injury below water, 
would expose her to the risk of almost instant destruction. In 
the new iron- cased Bellerophon^ throughout the entire central 

portion, in which the engines, boilere, magazines, &c., are placed, 
the bottom of the ship will be double, the inner and outer bottoms 
or hulls being placed from three to four feet apart, in order that 
there may be ample space between for cleaning and painting both 
when desirable. As this space between the two bottoms will 
not be required for use, it will be divided into numerous water- 
tight compartments in the usual manner, and will consequently 
form a series of buoyant cells, any one or more of which may be 
injured without the sea being admitted to the others or to the ship. 
Beyond the central portion of the vessel, at each end, the lower 
deck will be used as an interior bottom, and the space below it 
made available for stowage by means of iron water-tight trunks, 
rising above the water-line. It is this combination of water-tight 
trunks with water-tight decks — the former being intended as a 
means for entering below the latter — which constitutes what is 
known as “Lungley’s unsinkable principle,” by aid of which not 
only is the division of the vessel into water-tight compartments 
accomplished writhout obstructing ventilation, but the vertical 
trunks themselves form ventilating apparatus of the best possible 
kind. In addition to what has been already described, the Belle- 
ropkon will be constructed with water-tight internal walls, com- 
pleting the double bottom, and thus will, in fact, be made a double 
ship from end to end. — Times. 


STEERING SCREW. 

Mr. J. W. Curtis, C.E., has invented a Screw which will steer 
as well as propel a vessel. The peculiarity of this screw is, that 
a universal joint is placed within the hollow boss of the screw, 
which is thereby connected with the main shaft, the centre of 
gravity of the screw and the centre line of the rudder intersecting 
the centre line of the main shaft, so that the entire weight of the 
screw is home by the shaft ; and by means of a tail or spindle to 
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the screw projecting from the boss working in the rudder, or an 
iron carrier in lieu of rudder, whatever may be the movement of 
the tiller or wheel, it communicates an equal movement to the 
screw, which becomes not only the propelling but also the guiding 
power of the ship, as before mentioned. 

Her Majesty’s gun-boat Charger^ of 60-horse power, having 
been fitted, by Messrs. Young and Magnay, of Limehouse, with 
one of those screws, several experiments were performed to test 
the power of the screw in twisting the vessel into every imaginable 
position, the result being highly satisfactory, and demonstrating 
that it is no longer needful to apply double screws, hydraulic 
steering apparatus, or to add any other extra complications to the 
machinery of a stumer, when by a wave of her own screw, her 
motion can be directed and controlled at will. Revolving turrets 
will become obsolete if our present colossal screw line-of-battle 
ships can, by the application of this original contrivance, be made to 
revolve upon their centres, and deliver their entire broadsides alter- 
nately, as fast as the guns can be loaded, and in as short a time 
as the cumbersome tuiTet, with its single gun, can be revolved 
and trained to the required position. The invention appears to 
have attracted the serious attention of the Admiralty, as is evi- 
denced by the grant of the gun- boat for the experiment. Admiral 
Belcher, who witnessed the trial in the Thames, expressed his 
satisfaction at the prospect of one of the great questions of the 
day being solved in so simple a manner, and appeared highly 
pleased at the result of the experiment , — Illustrated London 
News, 


JOINTED STEAM-SHIPS. 

The Connector j Jointed Steam-ship, is stated to possess great 
advantages for coasting and inland traffic purposes over the ordi- 
nary screw steamers. Except her great length and narrowness, 
there is nothing very peculiar in her outward aspect, but the 
singular extremes of these dimensions, in a vessel of such light 
draught, at once attract attention. Still more curious, however, 
is her appearance when the swell of a river steamer reaches her, 
when the joints come into action and the whole of the long hull 
undulates in a snaky sort of fashion, so unlike the steady rise and 
fall of common ships that, at the first glance, the Connector^ as 
the ship is called, seems coming to pieces. She seems, in truth, 
as if her back was broken in many places, which is actually the 
fact, though, in the case of this small steamer, the divisions in 
her length are the new principles of construction, the advantages 
of which she is built to illustrate and, as her builders hope, 
develop©. The theory of the Connector steam-vessel is borrowed 
from the idea of an ordinary train, with the engine or motive 
power distinct from the rest of the sections of the ship, and ca- 
pable of being attached to any number of portions of the vessel or 
joints. The steamer is built in four joints, each joint being a 
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perfect wrought-iron portion of the Connectofi'" t hull, and capable 
of being fitt^ to or disconnected from the rest of the ship with 
the most perfect ease, and in the space of a few seconds almost. 
Byery section has a rough sort of bow and stem of its own, so as 
to enable it when detached to be moved by sails easily in the water, 
all except the last section or joint, which, as containing the motive 
power, the engine and screw, is of course properly shaped. As 
regards the stem, though the bows are the same as the other 
joints, the joints themselves by which the different parts are bolted 
together are very powerful, and move easily, allowing the different 
sections to rise and fall with the slightest motion of the water. 
The inventor of this singular vessel is of opinion that a proper 
connector ship should consist of in all 10 parts, nine for cargo and 
one for motive power, the latter always to be at sea with three 
sections filled with cargo, — three sections, in fact, being filled with 
cargo and three discharging, so that the steam-power section itself 
need never be idle. According to this theory, it is contended that 
the capital sunk in the cost of steam machinery need never be in 
a manner useless while the vessel is waiting to receive her cargo. 
!But the chief cost of steam power for vessels is the fuel and the 
wear and tear of engines, neither of which would be in the 
least degree diminished by keeping the machinery constantly going. 
— Times, 

NEW WAR VESSEL. 

A NEW war vessel is in course of construction at Cincinnati. 
This strange craft is known as Elliott’s War Turtle.” It is 
shaped like a large punch-bowl, with the propeller in the form of 
a turbine- wheel, placed at the bottom, and so arranged as to take 
water in through eight radial tubes, which may be opened or 
closed by valves, the said tubes connecting with the propeller and 
outer edge or hull of the vessel. The propeller passes the water 
downward from its cylinder and revolves always in the same 
direction, and when the vessel is to be moved forward in any 
direction one or more of the valves is opened, thereby relieving 
the pressure on that side, while the pressure still remains on the 
opposite side to propel the vessel. The turret is very similar in 
appearance to those on the Monitors, but is built fixedly and firmly 
on the top of the ves.sel, and lined inside with heavy timber. It 
revolves with the boat b}' the action of the water upon the rudders 
placed in the mouth of the radial tubes. It mounts four guns. — 
New York World. 


COLOSSAL FRENCH FRIGATE. 

A COLOSSAL iron-coated steam frigate, called the Numancia, has 
been launched at La Seyne, near Toulon. This leviathan is an iron 
frigate completely plated over a teak sheathing, and carries 40 
guns of the largest calibre in a covered battery, besides some 
pieces en barbette on her upper deck. She is to be rigged as a 
sailing frigate, and her masts, of a single piece, were brought from 
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the forests of California. Her engines are nominally of 1000- 
horse power, but the power may be increased to 4000-horse8. 
Her coal-bunkers contain 1000 tons, and her crew will consist of 
700 men. Her length on the deck is 288 ft., her breadth 52 ft., 
her draught of water 23 ft. She is supposed to be the largest 
iron-coated frigate afloat. Her iron plates are 13 centimetres 
thick, and weigh 1,300,000 kilogrammes. Her armour has been 
tried against the heaviest shot, and is supposed to be bullet proof. 
Notwithstanding her great weight, which exceeds 7500 tons, it is 
expected that this frigate will possess extraordinary speed and 
great facility of manoeuvring, in consequence of the immense 
power of her screw, as well as from her admirable lines. The 
Numancia was only sixteen months on the stocks. — Mechanic^ 
Magazine. 


IRONCLADS ON THE MERSEY. 

Two iron-clad vessels, El Toussoon and El Mounassir, built by 
Messrs. Laird, it was suspected for the Confederate Government, 
but, undoubtedly, on French account, are described as two of the 
most formidable frigates afloat. They are 230 ft. over all, 42 ft. 
beam, with 19 ft. 6 in. depth of hold ; tonnage, 1850 o.m. ; horse 
power, 350. They will combine speed with good seagoing qualities. 
They are very flat-bottomed, with exceedingly fine ends, and will sit 
low in the water. Their draught when loaded will be about 15 ft. ; 
estimated speed, 11 knots. The stem is so formed that the vessel 
may be used as a ram, and the stern, which overhangs, affords pro- 
tection to the screw and rudder from shot or collisions. The rig is 
that of a bark, the masts, which are telescopic, and the lower yards, 
being of iron. The armour- plating on the sides of the vessel is 
4 ^ inches thick amidships, and rather less at the ends. The plates, 
the joining of which together is imperceptible, are fitted into a 
teak backing of great strength. The deck is of 5iD. teak, pro- 
tected with iron. The bulwarks let down in case of action, in 
order to allow the turret guns to fire over them. They have tw’o 
cylindrical turrets on Captain Coles’s principle — one before and the 
other abaft the engine-room, heavily plated. These turrets are 
made for two guns each. The pilot-huuse is formed of teak and 
iron. At either end of the vessel are raised decks, w'hich afford 
excellent accommodation for the officers and crew’. In the captain’s 
cabin provision is made for two heavy stem guns, and heavy guns 
can be trained from the forecastle deck. These vessels have 
capacity for 300 tons of coal. All the machinery is below the 
water-line. 


THE GREAT EASTERN STEAM- SHIP. 

The unprofitable results of the strong exei tions of the Great 
Ship Company are thus stated in a late Report of the Directors. 
While the number of passengers conveyed across the Atlantic 
exhibits satisfactory progress, the earnings from this as well as 



42 


teak-book: op pacts. 


from tlie freight have been materially reduced by the severe com- 
petition between the two great rival companies that has been 
carried on throughout the season, as will be seen in the following 
table, from which we have merely struck out the shillings and 
pence : — 


Date of voyage, 
1863. 

Number of 
Passengers. 

Actual receipts 
of freight and 
passage-money 
each voyage. 

Beceipts of freight 
and passage-money 
as they would have 
been at rates of 
August, 1862. 

Out. 

Home. 

May 

664 

3S8 

£14,312 

£17,900 

•Jane 

1033 

323 

11,810 

18,730 

August 

1139 

248 

11,186 

20,686 




£37,308 

£67,223 


The report especially alludes to the accident off Montauk Point, 
to which the present unfortunate state of affairs is chiefly attri- 
butable, from the delay and heavy expenses attending the repairs. 
The hurricane with which the ship had to contend on her last 
outward passage to New York vras the subject of much comment 
by some of the passengers, who ap})ear to have been more 
frightened than hurt. It is also specially stated that, although 
she laboured considerably in consequence of the partial disable- 
ment of her paddle-wheels in the earlier paH of the passage, no 
injury resulted to her hull or machinery, nor is the slightest 
symptom of straining observable in any part of the vessel. From 
the accounts, it appears that the expenses of the Great Eastern 
during the past season were about 20,0O0Z. in excess of her 
earnings, and, by a curious coincidence, is the difiPerence between 
what the ship earned in her three voyages this year at the reduced 
rates, and what she would have earned under those of last 
year. 


THE WARRIOB IRON FRIGATE. 

In November last, this noble iron frigate, 40, Capt. Arthur C. 
Cochrane, C.B., was inspected, when the following was stated to 
be the condition of her hull and machinery : — 

Every part of the structure — frame, fastenings, and plating — has been found 
in the most perfect condition ; even the sleepers on which rest the huge 
boilers and machinery bear about them the same appearance of massive 
strength and solidity as on the day they received the first portion of their 
weights, and it is believed they have not moved a hair’s breadth from the 
Ime of their original position. The whole structure of the hull is thus, as far 
as can be reasonably asserted under the unavoidable circumstances of a partial 
insTOction, as sound as on the day the % easel was first sent afloat from her 
builder’s yard. From published reports, the public know that the JVamor 
has seen a good deal of rough weather since she has been commissioned ; and 
indeed, as an example of the kind of weather she has at times had to contend 
with, it may be mentioned that on one occasion she took a sea on board of 
sneh volume, that the stokehole itself was swamped, every gauge-glass in 
front of the boilers broken, and the whole place filled with steam, not ashes, 
and water. It has been the care of the Aamiralty to officer the Warrior as 
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careful^ below as on deck, and in the midst of the confusion occasioned by 
this sudden invasion of soa*water the men were kept steadily to their work, 
and the ship continued her progress without a check. The present state of the 
Wamor’a hull, therefore, snowing as it does, such unec^ualled excellence of 
material and workmanship, must oe a matter of neat pnde and gratification 
to both the Admiralty and the Thames Ironworks Company. Since coming 
into harbour every bearing of engine, shaft, and screw, has been most minutely 
and carefully examined, and not a defect of any kind, however slight, has been 
found to exist. On the contrary, these parts are more perfect, perhaps, than 
when the engines were first put together, for whatever or roughness or uneven- 
ness might have existed then, has now been worn down to a polished smooth- 
ness, and friction has been reduced to the mimmum point. With reference 
to TrachseU’s ozone gas, now in use in the engine-room and screw-alley of the 
WamoTf the gas being 28 times heavier than common air, a current of air 
becomes necessary to carry it to the burner. This is obtained by a double 
India-rubber bellows or blower, worked bv a weight and geared wheels, which 
carries a current of air equal to 12 33 cubic feet per hour, or 148 cubic feet in 
12 hours, absorbing 307*469 cubic inches of ozone— equal to 1-102 gallons for 
15 lights for 12 hours— each light being equal to fliat of three composite 
candles at eight to the pound. The cost of lighting the engme-room and 
screw-alley with 15 of the ozone lights for 12 hours is 4s 6d., against 108. 4d, 
for 33 oil and candle lamps, the ozone gas giving 11 per cent, more light. 
W ith regard to the Warrior's general efficiency as a man-of-war, there can 
be no doubt that she holds now, as she has held from the first hour of her 
launch, the foremost place in our navy. Her acknowledged faults consist in 
her extreme length, great draught of water and deficiency in turning power, 
faults which certainly render her services unavailable in narrow or shallow 
waters. Her pre-eminent > irtue consists in her speed, at present unparalleled 
by any ship-of-war afloat. The Defence and class are more manage- 

able under steam in any confined space, but they do not possess anytffing Ime 
the speed of the Warrior, and therefore their favourable points are nulhfied. 
The main-deck guns of the Warrior are undoubtedly as heavy as can be 
worked in a seaway on the broadside of our present iron-clads, and they can 
inflict no great injury during a naval action on the plates of a ship clothed wuth 
6-in. armour. These facts speak strongly lor the introduction of a more power- 
ful gun into the na\y — one, in fact, which shall crush an cnem3r*s plate, in lieu 
of making as tho fiS-pounder does, simply an mdcntation of about an mch and 
a quarter in diameter. 

We believe that at the present moment our Admiralty is engaged, 
on the designs of Mr. Reed, in the construction of a vessel w hicb. 
is expected, with a fifth of the Warrior's tonnage, to carry the 
full thickness of the Warr^’or’s armour, and to solve the problem 
of an effective iron-cased ship which shall be neither immoderately 
large nor immoderately expensive. 


“THE valiant” iron-clad. 

This important addition to our iron-clad fleet, constructed by the 
Thames Shipbuilding Company, was launched in October last. 
The Valiant is one of quite a new class of iron frigates — a con- 
necting link, so to s])eak, between the Warrior and the vessels of 
the Defence and Resistance class. Her length over all is 280 ft., 
her extreme breadth 56 ft., and her depth, from her spar-deck 
39 ft. Her armament of 34 guns will be distributed as follows ; 
— On the main deck twenty-four 68- pounders, 95 cwt. smooth- 
bore guns, and six 110-poimder Armstrong guns ; and on the 
upper deck four 110- pounder Armstrong guns, which will be fur- 
nished from the Royal Arsenal. 
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Her bows, without having a regular beak to be used as a raniy 
are still sufl&ciently projecting beneath the water-line to enable 
if she got a chance of striking an enemy, to inflict fearful 
mischief, wi^out in the least risking the safety of her own hull. 
She is a sister ship to the Hector, which was launched from the 
Clyde at the close of last year. In the construction of the hull 
the principle is the same as that of all the iron frigates — that is 
to say, the Valiant, within her armour of teak and iron, is a perfect 
web of wrought- iron ribs and longitudinal girders. Like the new 
frigates, however, she is to be plated from stem to stem in armour,, 
the stern being almost as fine as her bows, and with an additional 
plating of iron over her outer stempost and rudder-head. About 
eighty feet from the bows inboard she is fitted with a semicircular 
shield, which extends from one side of the vessel to the other, and 
rises from the main deck to the level of her bulwarks on the spar- 
deck. This is coated with 4J-in. armour-plates, and lined with 
teak as with the broadside. On the main deck it is closed ; but on 
the upper deck it is pierced for two of the heaviest guns, for use 
in chasing an enemy, or when bearing down on one to strike her 
as a ram. Her armour-plates are manufactured at Messrs. Brown’s 
works, Sheffield. 

The Valiant will be fitted with horizontal engines, of 800-horse 
power, by Messrs. Maudslay, Sons, and Field. The two-bladed 
screw propeller is 20 ft. in diameter, and is constructed with a 
variable pitch. When in full power, it is anticipated that the 
engines will work about sixty revolutions in the minute. There 
are six boilers, three on each side, the stoking-room being between, 
them ; and the ship is also fitted with a pair of auxiliary engines, 
of the aggregate power of forty horses. 


THE FIRST STEAM-BOAT IN ENGLISH WATERS. 

(To the Editor.) 

Invercurpill, New Zealand, 
Oct. 0, 1863. 

In the Year- Boole of for 1863 is an extract from the Dum- 
harton Herald, relative to the first steam-boat on English waters, 
which is alleged to be the Margery. Allow me to say, as one 
who has carefully investigated the subject, that this is incorrect, 
as I shall presently show. George Dodd (son of Ralph Dodd, a 
well-known and enterprising engineer), from 1814 to 1828 had 
perhaps more to do with establishing steam- boats on the Thames, 
than any other individual. He it was who started the Richmond 
packet, in 1814, of 60 tons, and 14 h.p., between Richmond 
and London, which was the first steam-boat that, at all events, 
succeeded in plying for hire on the Thames ; for it was tremendous 
uphill work contending against the Watermen’s Company, who 
for a long while succeeded in preventing any stearo-boat plying 
for hire, unless navigated by free watermen. The Richmond^. 
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however, was not the first steamer seen on the Thames. Sir Maro 
Brunei, as may be seen in his Life by Beamish, previously made a 
voyage to Margate in a boat of his own, propelled by a double* 
acting engine, and met with much opposition and abuse, the 
landlord of the hotel where he stopped, actually refusing him a 
bed. In 1813, according to Stuart, in his History of the Steam- 
engine, a Mr. Dawson, an Irishman, and Mr. Laurence, of 
Bristol, attempted to run steamers on the Thames, but succumbed 
to the opposition of the Thames watermen. The Margery com- 
menced running in 1815, and only ran for a short time. She was 
constantly breaking down ; and on reference to a work of Dodd, 
published in 1818, it will be seen that the Margery was sold to 
the French Government. Dodd, in 1815, went to Glasgow, pur- 
chased a steam-boat called the Argyle, renamed her the Thames, 
and navigated her all the way from the Clyde to the Thames, 
calling at Dublin and Milford. This was the most wondrous feat 
of the day. Samuel Daeton. 


TURKET SHIPS-OF-WAR. 

The Royal Sovereign is now being converted into a turret-ship 
at Portsmouth Dockyard, which induces us to detail the ma- 
chinery of her turrets ; and also to give a general idea of their 
construction with their frame of T -shaped iron ribs projecting 
from the inner skin, and filled in with teak, the iron lattice- work 
outside both, embraced in its turn by the teak cushion on which 
rest the 5 Jin. armour-plates. 

The Royal Sovereign is being fitted with four turrets, the one 
forward being the largest of the four, and intended to carry two 
300-pounder smooth-bore guns ; while the three others will be of 
less diameter, and will carry only one gun each of the same 
calibre. From the inner skin of the turret, formed of ^-inch 
boiler plate, project outwards iron ribs T -shaped, 10 inches in 
length and 20 inches apart, the spaces between these ribs being 
filled in solid with teak. Bound the outer circumference of this 
combination of teak and iron ribs, is a crossed trellis- work of 
J-inch iron, and on this trellis-work, and through all and outside 
^l is bolted 8 inches of solid teak. Bound the outer surface of 
the turret on the 8-inch teak cushioning are laid the solid 5 ^ -inch 
rolled armour-plates, bent, immediately on leaving the rolls, to 
the required segments of a circle, at the Park gate Works, York- 
shire. In the immediate front of the turret or vicinity of the two 
ports, however, the resisting power of the 5J-inch armour-plate 
is further supplemented by a 44-inch rolled plate, so that in the 
section of the turret’s entire circumference which will be exposed 
to the shot of an enemy, the defensive powers of the turret will 
consist of, from outwards, IO 4 inches of iron, 34 inches of teak, 
5 inches of j-inph iron trellis-work, 10-inch iron T -shaped ribs 
filled in with teak, and the inner iron skin. The outer circle of 
armour-plates is bolted, or " married,** as we believe it is techni- 
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cally expressed, round the turret’s upper rim, to a massive iron 
ring 19 feet in diameter, 14-inch by 2- inch iron, and weighing 
2 tons 9 cwt. This part ©f the turret’s defence will extend to just 
beneath the upper deck, but is strengthened and protected by a 
massive iron rim, wrought in sections, and riveted together in the 
strongest possible manner ; the armour- covered portion of the 
turret projecting above the upper deck and, with the rim, being 
together in shape exactly like a broad-brimmed coachman’s hat 
of the olden times. The turret itself, of course, rests with the guns 
and their carriages upon a massive circular platform or turn-table, 
the outer rim of which is fitted with a ring-road of stout iron 
teeth, by applying to which a cogwheel, worked by a winch by 
either eight or less men at the handles, as may be required, the 
turret is made to revolve upon the machinery below. During a 
visit of the Admiralty to Portsmouth, the foremost turret, com- 
plete in all respects except its armour-plating, which, however, 
was represented in weight by its equivalent in pigs of iron 
ballast, revolved in a complete circle in 4 min. 40 sec. with eight 
men at the winch handles ; and in the presence of Mr. Peed, 
Chief Constructor of the Navy, a quarter circle was turned and 
back again the same distance in one minute. Subsequently, how- 
ever, with eight men at the winch handles, it turned a quarter 
circle in 23 sec., or a complete circle in 1 min. 32 sec., thus 
enabling the two guns in the turret to be brought to bear from 
one broadside to the other in 46 seconds. 

The Royal SovereigrCs turret “machinery,” with the bed upon 
which it rests, we will now endeavour to describe, premising 
that the diameter of the turret is less tlian that of the turn- 
table or the machinery upon which the turn-table revolves. 
Level with the ship’s lower deck, or, as it now must be, her 
main and lower deck both, upon upright timbers, from the 
ship’s keelson, are laid logs of teak about 20 inches square, and 
extending over a space of nearly 80 feet in circumference. On 
these square timbers has been constructed the bed proper which 
supports the turret, turn-table, and machinery. It is in aj)- 
pearance a gigantic cartwheel, 26 ft. in diameter, the nave 
and periphery being constructed of English and American oak, 
the periphery entirely of banded strips of American, and the 
spokes of English oak. The periphery of the wheel measures 
24 in. by 12 in., and the spokes each 18 in. by 12 in., all fitted 
with the nicest accuracy and bolted down immovably to the 
square logs of timber resting on the uprights underneath. The 
axle to this monster wheel exists in the iron cylinder, which 
will give entrance to the magazine below from the turn-table, and 
which, 26 in. in diameter, 7ft. 6 in. in length, and 3 tons each 
in weight, are fixed upright through the < entre of the wheel’s 
nave ; two cast-iron collars, each 6 ft. in outer diameter, and each 
some hundredweight, being fixed, one on the upper and the 
other on the under side of the deck, and securing the axle 
or cylinder thus in its position immovable as a rock. The 



MECHANICAL AND USEFUL AKTS. 


4r 

upper part of this cylinder, therefore, projects upwards of 2 ft. 
from the wheel’s nave, and becomes the pivot upon and round 
which the turn-table and turret revolve. Prom a brass collar 
which encircles this cylinder, next the nave of the wheel, radiate 
outward 24 iron rods, on the outer ends of which are fixed 24 
beveled iron wheels, 18in. in diameter and 19in. broad, and which, 
set in a double circular iron framing, work round a metal roadway 
laid on the periphery of the wheel, a second brass collar round the 
cylinder being fitted with a set of small brass beveled wheels, the 
turn-table thus fitting over and round the cylinder or axis, and 
resting with its inner circumference on the small brass rollers 
which encircle the cylinder, and its outer circumference upon the 
24 beveled wheels which work upon the iron roadway laid upon 
the periphery of the wheel. Every part connected with the iron- 
work of the turret, executed under the superintendence of Mr. 
A. Murray, Chief Engineer to the Admiralty at Portsmouth, is 
very massive in its character, and is beautifully finished, and, so 
far as any judgment may be formed at present, there is nothing to 
suggest the slightest fear of the Royal Sovereign's turrets revolving 
freely under the heaviest storm of shot that can be brought to 
bear upon them, or under circumstances*of the greatest possible 
inclination which may be given to the ship’s deck in the roll and 
tumble of a channel sea. 

The side armour of the ship, 5 Jin. plates, from the Atlas Works^ 
Sheffield, is supported behind by 8ft. of sohd timber, which is 
strengthened and supported in its turn byalteraate wood and 
rolled iron beams, placed at one-half the usual distance apart, to 
each of which iron knees of great weight are attached, and by 
the cross diagonal iron banding over the inner skin of the ship. 

The alternate wood and iron beams are covered with 1 in. iron 
plates, all of which at their butts and edges are riveted together 
with 4 in. straps of 1 in. iron. Stringer plates also run fore and 
aft this iron deck. Over all this iron is now being fixed the upper 
deck proper of the ship, which consists of 6-in. oak plank, and 
over a certain circumference of this oak planking, in the immediate 
vicinity of each turret, will be fixed the ling of tapered armour 
plating, which will form the glacis of each turret at its base. The 
ship, owing to the fact of her having been converted from a 
Symondite three-decker, will necessarily draw too much water to- 
manoeuvre close in with the shore in shallow waters, but she will 
doubtless be, when completed (if armed with guns equivalent in 
their power to the American Monitors), the most formidable ship- 
of-war in the English navy, whether for purposes of offence or 
defence. 

Such is the Royal Sovereign^ the first of England’s turret ships, 
a vessel that, if armed with weapons of offence equal to her defen- 
sive powers, may stand a favourable comparison with the best of 
the American Monitors. When completed and ready for service, 
however, it might be a wise act to take her outside the Wight, 
and give each of her turrets a concentrated broadside of 68- 
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pounders from a steam-frigate going past at full speed. Such an 
experiment, startling as it may seem at hrst sight, would most 
probably save the country some millions sterling during the next 
few years, whether the Royal Sovereign proves to be a successful 
or unsuccessful experiment as our first turret ship. We, however, 
believe she will prove the former. 

The Royal Sovereign is destined to be an experimental ship in 
more ways than one, as in her will be tested for the first time the 
merits of a newly patented system of self-acting ship ventilation 
invented by Dr. Edmonds, staff-surgeon on board Her Majesty’s ship 
Victory, which professes not only to furnish an ample supply of 
pure fresh air to the crew, but also to effect the very important 
object of preserving the ship’s timbers from decay or dry-rot, by 
creating a constant circulation of air tliroughout the framework of 
the ship. This is effected by converting the timber spaces from 
the keel upward, between the ^^ribs,” so to speak, of the ship into 
draught channels leading into a tunnel- shaft fore and aft on each 
side of the ship’s berthing deck, which communicates by cross 
shaftings with the funnel, the draught of the funnel furnishing the 
motive power for the suction of a continuous current of air upwards 
through the ship’s timbers, and carrying off the foul air and gases 
from the ship’s hold and bilges without tainting the air the crew 
breathe on the berth deck. — Abridged from the Times. 

The Rolf Krahe, built by Napier and Son, for the Royal Danish 
navy, is of peculiar construction, being low in the water and of 
considerably greater breadth than is usual for vessels of her length. 
She has been built from plans approved by Captain Coles, the in- 
ventor of the cupola war- ship. Her length is 185 ft., breadth 33 
ft., depth 14^ ft., tonnage 1246 tons. Her engines are of 240 
horse-power. She is only some 5 ft. above the water-line, with 
bulwarks to fold down in action, and she displays two revolving 
cupolas rising 4^ ft. above the deck, and 21 ft. in diameter. She 
is armour-plated from stem to stern, the plates being 44 in. in 
thickness, and increasing to 7$ in. at the port-holes, with the addi- 
tion of 9 in. of teak lining inside. Her armament will be four G8- 
pounders — two in each tower, worked from the inside. The deck 
is entirely clear of obstruction, excepting the funnel and a small 
fixed tow-er aft for steering the vessel ; in fact, the whole work is 
done under cover of annour-plates, and she appears as one piece of 
solid iron from stem to stem. 


IRON-CLAD FRIGATES. 

The various iron-clad frigates must apparently differ not less 
in speed than in size, not less in outward form than in the thick- 
ness of their armour- plating. Though all have the same object in 
view, nearly every one is built on a different plan. According to 
Mr. Reed’s theory, the size of the class of Warriors at present 
afloat is a radical and dangerous error, and the Admiralty reply to 
this by building still larger ones, but leave themselves a loophole 
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of escape by at the same time constructing one of Mr. Reed’s 
size and plan, which is utterly opposed to their own. The expe- 
rience of La Qloire and the wooden armour-plated ships of tho 
Prench navy is considered by scientific men both here and there 
to be conclusive against that method of construction. So we are 
building them rather extensively, though the trip of the Prince 
Consort points ominously to the result we may expect. Captain 
Coles says virtually that all but cupola ships are wrong, and 
that his will knock Mr. Reed’s “ into a cocked hat.” So 
cupola ships are being built also. Now it is being said that the 
iron-clads built by Mr. Laird in the Mersey — vessels of only 1 800 
tons, but carrying 4-in. armour-plates — are the real things, after 
all, and that their form and build are the models which the Ad- 
miralty ought to adopt if they hope to prosper. Here, therefore, 
we have clearly six systems, with scarcely any single point of re- 
semblance between the competitors, beyond that each agrees to 
deciy the other as a costly and almost worthless sham. Of the 
Minotaur y the Northumherland, and the Agincourty the Minotaur 
has been launched, and, with the Northumberland^ is described as 
by far the strongest wrought- iron fabrics that have ever been 
riveted together since wrought iron was first used by man. It 
is unnecessary to recapitulate in all their technical detail of ribs 
and girders the manner in which the Minotaur is welded into one 
piece from end to end. She is the first launched of the new class 
of Warriors — 4 4 in. of iron and 18 in. of teak ; the Minotaur and 
Northumberland class are in. of iron and 9 in. of teak. The 
reduction of the timber and increase of the iron were at the time 
rather hastily made, and against the advice of many competent to 
give a judgment on such matters. Since then, however, it has 
been shown that the thickness of the backing Jo the armour-plates 
is to the full as important as the thickness of the armour-plates 
themselves, and the Minotaur target tried at Shoeburyness failed, 
to Seay the least, to realize the expectations which were formed of 
its powers of resistance. Opposed to a vessel of the Minotaur 
class, Big Will, it is now evident, would have no difficulty in sink- 
ing it with a couple of shots. In size and estimated speed, how - 
ever, the new class frigates are an improvement on the old. Thev 
ai*e 20 feet longer than the Warrior, and will have engines of 100 
nominal horse- power greater. 


GIGANTIC SHEERS. 

These monster iron sheers have been erected in the Southamp- 
ton Docks, under contract, by Messrs. Day and Co., of the Northain 
ironworks. They are of the following dimensions; — Length of 
the front legs, 110 ft. ; length of the back leg, 140 ft.; power of 
the engine to work them, 20-horse power ; proof strains to be 100 
tons vertical lift, and 80 tons with an overhang of 35 ft. from the 
dock wall. The whole of this work has been successfully carrietl 
out under the superintendence of Mr. Alfred Giles, the Dock Com- 
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pany’s engineer. The enormous bundles of rail iron, fomiing the 
testing weight of 100 tons, were raised from the railway trucks, 
which run under the sheers, and deposited on the quay ; after 
whioh 80 tons were lifted and run out 35 ft. from the dock wall, 
and brought back again in a remarkably quick and satisfactory 
manner. This is effected by an improvement introduced by Mr. 
Thomas Summers, of the above-named works, in the construction 
of sheer-legs, which renders them simpler and easier to work than 
those on the ordinary plan. In the new sheers the back leg is 
made to act both as a prop and a guy to the front legs, and its 
bottom end slides in an iron groove strongly bolted to its founda- 
tion. Tlie movement of the back leg along this groove is effected 
by a powerful wrought-iron screw, 43 ft. long and 8 in. diameter, 
and worked by the same steam-engine as is used to work the hoist- 
ing gear. The length of the groove is 48 ft., and the sheers are 
run either in or out in about four minutes. The rate of hoisting 
for weights up to twenty tons is about 12 ft. per minute, and for 
heavier weights a more powerful purchase is used, giving a rate of 
from four to six feet per minute. It is believed that no direct lift 
of 100 tons has ever been made before by one apparatus. — 2'inies. 


CHAKING-CROSa RAILWAY BRIDGE. 

This novel railway construction has been described to the Insti- 
tution of Civil Engineers by Mr. Harrison Ilayter. 

It was stated that the bridge consisted of nine spans, —six of 
154 ft. and three of 100 ft. — the centre opening of the Hunger- 
ford Suspension -bridge having been divided into four S])an8 each 
of 154 ft., that on the Surrey side into two spans also of 154 ft. 
each, and the opening on the Middlesex side into three spans each 
of 100 ft. — the superetructure over the latter being fan-shaped. 
The width of the river, at the side of the bridge, was 1350 ft. 
The greatest depth of water between the two brick piers of the 
original bridge was 13 ft. below low-water spring tides, and tlie 
average depth was about 9 ft. ; the rise of spring tides being 
174 ft. The level of the rails was 31 ft. above Trinity high-water 
mark, and there was a clear minimum headway under the bridge 
of 25 ft. above the same datura. 

The superstructure was carried by cylinders sunk into the bed 
of the river, and by the piers and abutments of the susjierision- 
bridge, the abutments having been considerably lengtliened ^rhc 
cylinders, excepting at the fan end, were 14 ft. diameter below 
the surface of the ground, and 10 ft. diameter above, the junc- 
tion between the two sizes being effected by a conical length. 
There were four piers formed of these cylinders, each consisting 
of two cylinders, 49 ft. 4 in. apart from centre to centre. They 
were of cast iron, IJ in. in thickness throughout, and the cir- 
cumference was divided into segments, with interior Hangcs 
round all the edges, through which the segments w’cre bolted 
together ; and a horizontal interior rib was also cast in the middle 
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of each segment. There were thus continuous vertical lines of 
ribs, securing a strong columnar arrangement. 

The strata through which the cylinders were sunk consisted 
of mud and gravel, of varying thicknesses, overlying the London 
clay. 'J'he sinking was efiected by excavating the material from 
the inside — at first by divers, but after the London clay was 
reached and the water was pumped out, in the ordinary way — 
and by weighting the cylimlers, to an average load of 150 tons 
each. These cylinders weie sunk to depths of 52 ft., C2 ft., and 
in one case to 72 ft., below Trinity high-water mark. They 
were filled with Tortland cement concrete up to where the conical 
length commenced, and above with brickwork, set in Portland 
cement mortar, to the undersirle of the granite bearing blocks, 
which were 2 ft. 0 in. in thickness, and projected 1 in. above the 
top of the cylinders, in order that the weight might not come on 
the upper edge of the ironwork. With a view of testing the 
strength of the foundations, the two cylinders in the pier nearest 
to the Surrey side, after being completed up to the level of high 
water, and filled with concrete and biickwork, were each weighted 
with 700 tons, being about equal to the greatest load they could 
possibly have to sustain, supiiosing tlie lour lines of rails on the 
bridge to be loaded with locomotive engines. This caused the 
cylinders to sink permanently 4 inches. To bring the other 
cylinders to a bearing, so as to prevent any settlement after the 
completion of tlie bridge, from the weight of the permanent and 
moving loads, they were each weighted with 450 tons, when it 
was found that they permanently sank, on an average, 3 in. each. 
Each pair of cylinders fonning a pier was connected together 
transversely by a wrought-iron box girder, 4ft. deep, which also 
served as a cro.s.v glider for supporting the roiulway. Assuming 
the four lines of way on the bridge to be loaded with locomotive 
engines, the pressure on the base of tiie cylinders would amount 
to eight tons per square foot, and on the brickwork at the top of 
the cone to about U tons per square foot. 

The sujierstructuie of each of the 154-feet openings consisted 
of two main girders, to the under-side of which were suspended 
cross-girders lor carrj’ing the load way platform. These cross- 
girders e\t 9 nded beyond the main gilders, and formed a series of 
cantilevers on the outer side's, for supporting two footpaths, each 
7 feet wude in the clear. The mam gliders were of wrought-iron, 
and were not continuous, but extended only over one opening. 
Each girder hud to sujiport, inclusive of its own weight, a maxi- 
mum distributed load ef 750 toiKS. The extreme depth of these 
girders was 14 feet, and the depth between the centres of gravity 
of tlie top and bottom members was 12 feet 0 inches. The sides 
of the girders between the bearings w'ere dividetl into fourteen 
equal parts by a iiair of vertical bars, connected to the top and 
bottom by pins ol jmddled steel, 7 inches diameter at the ends of 
the girder, decreasing to 5 iial.es diameter at the centre ; and 
each division contained a double stt of two diagonals crossing each 
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other. The top and the bottom of these girders were of boiler- 
plate, and consisted of horizontal tables 4 feet and 3 feet wide 
respectively, and of four vertical ribs, the two outer rows being 
24 inches deep, and the two inner rows 21 inches deep. The 
aggregate thickness of the plates in the horizontal table of the 
top in the centre of the girder was 3| in., and in the bottom 3yf 
in,, without the angle-irons, and of 4J in. and 4|-c in. respectively 
with the angle-irons, but exclusive of the angle-iron covers. It 
was arranged that, with the greatest load, the maximum strains 
should not exceed 4 tons per square inch in compression, and 5 
tons per square inch in extension. All the rivet-holes were 
drilled by macliines capable of drilling several holes at one time. 
This plan was, under the circumstances, less costly than punching, 
besides which a great saving was effected in putting the work to- 
gether. The diagonals acting as ties were of How^ard’s rolled 
suspension links, each separate tie being composed of two or three 
links, as required, riveted together. The diagonals acting as 
struts were each in one solid forging, and were united together in 
pairs by zigzag bracing of wrought iron. In the centre of the 
girder, where the diagonals acted as both struts and ties, the pairs 
were united together in the two central spaces by the zigzag work. 
The dimensions of the struts varied from 12 in. by 3 in. at the 
ends to 6 in. by 2^ in. in the middle, and of the ties from 12 in. 
by 2J in. at the ends to 6 in. by 2 in. in the middle. The ends 
of the girders over the pieis were boxed in w’ith plates | in. tliick, 
stiffened by angle and T irons. Over the cylinders the girders 
rested on sheet-lead, laid upon the granite blocks. On the brick 
piers and the Surrey abutment they rested upon roller bed-plates. 
The girders were jiut togetlier in place on a staging, the up]ier 
and lower platforms of which were accurately adjusted to the 
proper camber. The whole of the plates w’erc drilled, and the 
struts and ties were completed before l)eing sent to the works. 
The weight of each main girder was 190 tons. One of the main 
girders was tested when m its place with a distributed load of 
400 tons, wdien the greatest deflection observed was 1/,;^ in., 
and the permanent deflection after the load was removed was 
i in. 

The cross girders of the 154 ft. openings were of wi*ouglit iron, 
and were generally similar in character to the main girders, from 
which they were suspended at intervals of 11 ft. apart, from centre 
to centre. They were 4 ft. deep in the middle, and 2 ft. 1 J in. 
deep where the cantilevers were united to them outside the main 
girders. The top and bottom consisted of two plates, 18 in. wide by 
I in. thick, the sides being of lattice bars united to the top and 
bottom by angle- irons. The cantilevers decreased from 2 ft. 

in. at their junction with the cross girders to 1 ft. 2 in. deep at 
their extremities. Each cross girder, including the two canti- 
levers, w eighed 9 tons. When two of these cross girders, without 
the cantilevers, were tested with a load of 140 tons, equivalent to 
70 tons on each girder, the maximum deflection in the centre was 
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1 in., and the permanent deflection when the load was removed 
was ^ in. 

The superstructure of the three 100 ft. openings of the fan end 
was supported by the brick pier and abutment on the Middlesex 
side of the suspension bridge, and intermediate to these by two 
rows of seven and of nine cast-iron cylindei*s respectively. These 
cylinders were 10 ft. diameter below the ground level, the outer 
ones being 8 ft. diameter, and the inner ones 6 ft. diameter above 
that level. They were sunk to depths averaging 40 ft. below 
Trinity high-water mark, and were filled with Portland cement 
concrete to about 5 ft. above that level ; but it was not con- 
sidered necessary to fill in the remaining portion of these cylinders. 
On account of the great width of the fan end, which increased 
from 49 ft. 4 in. at the brick pier to 168 ft. at the abutment, the 
plan of sujiporting the road -wav on cross girders, suspended from 
outside mam girders, was m.idmisMble , and as it was not de- 
sirable to introduce intermediate main girders, projecting above 
the line of rails, the roadway was carried by inteiior plate girders, 
laid at right angles to the piei-s and abutment, and by the outside 
main girders, which were laid at the angle of inclination of the 
fan. The outside main girders were of the same depth, and were 
generally of the .same character, although lighter in all the parts, 
and were fixed at the same level as the girders of the ir>4 ft. 
openings. The interior plate girders were of the ordinary con- 
struction, 5 ft. deep, or one-twentieth of the span, and weighed 
tons each. The triangular spaces between the outside main 
girders and the outer interior plate girders w^ere filled in with 
cross girders, terminated by cantilevers, projecting beyond the 
face girders, and similiar to those outside tlic main girders of the 
154 it. openings. 

The roadway platform over the 150 ft. openings consisted of 
planking 4 in. thick, spiked to longitudinal timbers, 15 in. by 15 
in., placed underneath the rails, and bolted to the cross girders. 
Over the fan end, the platform consisted of planking 6 in. thick, 
secured to the girders. The footpath platforms were of planking 
C in. thick. 

The first cylinder of the Charing-cross bridge was pitched on 
the 6th June, 1860, and its construction extended over a period 
of about three years. The weight of wrougbt-iroii in the bridge 
including the steel pins, was 4,950 tons and of cast-iron 1950 
tons. The total cost, including the abutments, would be 180,000/., 
or 1/. 1.5s. f>er square foot, and 131/. jiei lineal fi>ot. The cylinders 
of the 154 ft. openings cost complete 20/. per lineal foot ; the 
outer cylinders of the piers of the fan end cost about 12/. and the 
inner ones about 10/. per lineal foot. Tiie bridge was designed 
by Mr. Hawkshaw (Pre.sident Inst. C E.), the" engineer to the 
Charing-cross Kailway Com]»any, and was carried out under his 
immediate supervision, Mr. John H. Stanton being’ the resident 
engineer. Mr. George Wythes was the contractoi for the con- 
struction of the railway, but this biidge was sublet to Messrs, 



54 


YEAR-BOOK OF FACTS. 


Cochrane & Co,, whose representative on the works was Mr, 
Joseph Phillips. . • u 

But it is as an engineering work chiefly that the bridge is best 
worth notice, and presents some verj^ curious features, one of 
these being the enormous strength concentrated both in the 
cylinder piers and in the girders in the smallest compass. The 
cylinders obtained for the column of brickwork built inside them 
afterwards, a foundation as solid as rock itself, and one not likely 
to be disturbed by any changes which may occur in the bed of tho 
river by the scour which may be expected from the form.ation of 
the Thames Embankment, the scour being a source of evil which 
has hitherto proved fatal to the foundations of nearly all our 
metropolitan bridges. Again, with the superstructure, although 
the span is moderate, 154 ft., yet the quantity of metal required 
in each of these girders amounts to 200 tons, and the skilful way 
it has been massed together to afford the requisite strength, and 
yet give little indication of it in its light and almost elegant ap- 
pearance, is certainly unsurpassed. 

This account of the Charing-cross Extension would be incom- 
plete, if we did not add that it is intended to connect the C^haring- 
cross station b}^ a double line of rails with the North-Western, 
Great Northern, and Midland lines. Foitunately, tho level of 
the Charing-cross station, with regard to those termini, is such 
that an underground line in an open cutting, passing !)V tunnel 
under all the streets and under the Strand, can yt't make its junc- 
tion at a level into the Hungerford-bridge. With such an impor- 
tant link connecting the southern lines wdth the great f-vstema 
north of the Thames, passengers can book through from South- 
ampton, Dover, or Brighton, to any part of ]ilngland or Scotland 
without changing carriages. The importance of such a saving of 
inconvenience and tiipe will be understood by all travellers w’ho 
know that to traverse London from the iioith to catch a southern 
train is, in point of loss of time, equal to lOb miles of rail added 
to their journey. In point of trouble and annoyance it is infinitely 
worse than 200 . — Proceedinffs of the Institution of (U'lil Engineers. 

An iron railway bridge is also in course of construction from 
the Southwark bank, opposite Cory’s wharf, to Steelyard wharf, 
on the City side of the river. This bridge will be constructed of 
iron girders, supported on cast-iron cylinders. Its total length 
will be about 645 ft., and the wddth of the roadway, to carry 5 
lines of rails, will be about GO ft. It will not be jirovided wdth a 
footway for passengers ; the roadway w ill be carried over the river 
on cylinders 12 ft. in diameter, filled with solid brickwork. Be- 
tween these there will be five openings or w^aterways, each about 
130 ft. wide, while the distance between high•w^atcr mark and the 
girders of the central span wall be 25 ft. The engineer is Mr. 
Hawkshaw, and the contractors are hlessrs. CVichranc, <jf Dudley 
Woodside. The estimated cost of this City bridge, which will bo 
about half the length of that at Charing-cross, is about 120, 000^. 
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INSTITUTION OF CIVIL ENGINEERS. 

The Council of the Institution of Civil Engineers have awarded 
the following Premiums for papers read at the meetings during 
the session 186*2-3 : — 

1. — A Telford raedal, and a Telford premium, in books, to John Brnnton, M. 
Inst. C E., for his “ Description of the Line and Works of the Scinde 
Eailway.” 

2. — A Telford medal, and a Telford premium, in books, to James Robert 
Mosse, M. Inst. C.E. for his Paper on “American Timber Bridges.’’ 

3. — A Telford medal, and a Telford premium, in books, to Zerah Colbum, 
for his Paper on “ American Iron Bridges ” 

4 —-A Telford medal, and a Telford premium, in books, to Harrison Hayter, 
M. Inst. C E., for his Paper on “ The Charing-Cros^ Bridge.” 

6 — A Telford premium, in books, to William Michael Peniston, M. Inst. 
C.E., for hi8 Paper on “ Public Works m Pernambuco, in the ISmpire of 
Brazil.” 

H. — A Telford premium, in books, to William Henry Preece, Assoc. Inst. 
C.E., for his Paper “ On Railway Telegraphs, and the Application of Elec- 
tricity to the Signalling and Working of iTaius,” 

7. — A Telford premium, in books, to Aletander Woodlands Makinson, M. 
Inst. C.E , for hia Paper “ On some of the Internal Disturbing Forces of 
Locomotue Engines.” 

H — A Telford premium, in books, to Daniel Miller, for his Paper on 

Structures in the Sea, without Coflerdanis — with a Description of the Works 
of the New Albert Harbour at Greenock.” 

9. — A Telford premium, m books, to Robert Crawford, Assoc. Inst. C.E., 
for his Paper on “ The Railway System of Germany ” 

10. — A Telford premium, in books, to Wilham Cudi^orth, M. Inst. C.E., 
for his Paper on “ The llownes Gill Viaduct, on the Stocktou and DarUngton 
Railway .” 

11 —A Telford premium, in books, to James Grant Fraser, M. Inst. C.E., 
for his Paper, “ Description of the Lydgate and of the Buckhorn Weston 
Railway Tunnels.” 


NEW METHOD OF WORKING RAILWAYS BY STATIONARY ENGINES. 

A PAi’ER by Messrs. Hawthorn, describing tlieir new method of 
Working llailwaya by Stationary Engines, has been read to the 
British Association. Messrs. Hawthoin, after referring to other 
systems of working railways by fi\ed engines and ropes, in all of 
which the rope was attached to the carnage, procoedetl to describe 
their method, as follows- — They propose with the ordinary con- 
struction and gauge of railway to place in the intermediate space 
between a double line of rails a series of doubled-grooved sheaves, 
fixed in spindles or axles, which pass across under the mils, ex- 
tending a little over the centre of each line ; a plain wheel or 
roller is fixed upon each end of these axles by which the motion is 
communicated to the train from a sUitionary engine or engines 
placed at a convenient point of the line, by the means of an endless 
wire or other rope, passing alternately over and under the grooved 
sheaves to the extremity of a section of the line, where it is taken 
round a large loop- sheave and returned to the engine, now passing 
over each sheave which it before passed under, and vice versd — 
the double groove providing for the rope crossing itself without 
contact. Having traversed twice along the line of sheaves, the 
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rope goes again on to the large winding sheave of the engine, on 
which a sufficient number of turns are taken to ensure the requi- 
site friction. 

From this arrangement of the rope on the sheaves, it will be 
seen that every alternate sheave runs in the same direction, and 
eveiy intermediate sheave in the contrary direction ; and this 
motion is communicated to the traction wheels or rollers before 
mentioned. It is proposed to construct the carriages for pas- 
senger lines on the principle of those used in America and on 
the Canadian railways, of a length of from 60 to 75 ft., and sup- 
ported on bogies, and capable of seating from 120 to 150 pas- 
sengers, each carriage to be fitted with traction bars— these bars 
extending over two or more alternate traction rollers — and to be 
furnished with the ordinary flanged wheels for running on the 
rails. The tmction bars, of whicli there are two, are placed side 
by side, at such a distance from each other as may be necessary to 
meet the requirements of the line ; and these traction bai’s arc 
worked either in connexion with or indej)endent of each other by 
a suitable arrangement of level s or other gearing, by which either 
of the Lai’S can be raised or depressed, thereby bringing a portion 
of the weight of the carriages upon the traction wheels' or rollers, 
thus giving motion to the train of carriages in cither direction ; 
or both these bars can be raised out of ccmtact with the traction 
wheels or rollere, and the train left free from all tractive force. 
The traction bars will be nearly the full length of the carriage, 
and the traction rollers •will be placed about 18 ft. apart, or at 
the rate of 203 per mile. The carriage made in tins way is 
adapted for running witli either end first, being provided at each 
end with a platform, on which the driver stands to work the trac- 
tion bars j and it is considered that for ordinary traffic one car- 
riage will be sufficient to form a train, but two oi inoie may be 
attached to each other, or the number of trains of a single carriage 
increased to meet the requirements of the traffic. The motion of 
the train can be quickly and certainly retarded or stopjied by 
raising one bar and depressing the other, in the manner of a 
brake, thereby reversing the direction of the driving motion. 

A separate or independent traction carriage may be used, fitted 
with the traction bars and gear ; but it is considered that such an 
arrangement would, in most cases, only be adding a useless and 
unnecessary weight to the useful portion of the train. 

Tiie present line of underground railway throiigli London, from 
Paddington to Farringdon-street, is favourable to the use of tlio 
locomotive engine, where so much of the surface of the ground 
under which it passes is unoccupied by buildings, and readily 
adniita of a good deal of open cutting and ventilation at the 
stations, which cannot be the case where the railway passes under 
the densely populated parts of a city, as those jirojected in Lon- 
don must do. In sucli cases it will be necessary to provide for 
working in a continuous tunnel of perhaps three or four miles in 
length, in which the steam and smoke of locomotive engiuej' 
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would prove obnoxious to a much greater extent than is expe- 
rienced on the present line, which is only partially an underground 
railway. As there does not appear to be any means of remedying 
these evils, except at a very extravagant cost, it is believed that 
the new system may be introduced with advantage in such cases 
as are above referred to, viz. railways passing under large towns, 
or in situations where opportunities do not occur of having open- 
ings to the surface. The maintenance of the engines will be con- 
siderably less than with locomotives, to balance the expense of 
keeping in working order the sheaves, ropes, &c., which will cost 
more than an ordinary line. I>oth calculation and experiment on 
the adhesion required to propel a tram remove any reasonable 
doubt of being able, by the new system, to obtain sufficient 
tractive force by the traction bars and rollers, and it is evidently 
quite feasible to increase this tractive force if required. 


INDIAN RAILWAY PROGRESS. — THE BHORE GHAUT INCLINE. 

This highly important railway communication has been opened 
in the Bombay IVesideiicy ; bringing the high lands of the 
Deccan — 2000 feet above the sea level — into close connexion 
with the low lands of the IVesidency, and with the town of 
Bombay itself; and thus converting the Deccan into a kind of 
suburban district for the citizens. The Bhore Ghaut Incline of 
the Great Indiaii I’eniiisula Baihvay has occupied more than 
seven years in construction , and during the greater part of that 
time there have been 4o.0()0 woikmen daily employed upon it. 
The incline is a senes of tunnels thiough mountains of rock, and 
viaducts stretching across valleys, alternating with each other ; 
each part a triumph of modern science and skill. 

The incline reaches at one long lift the height of 1832 feet, the 
highest elevation yet attained by any railway incline. It is In A 
miles long, and its average gra(lient conseiiuently 1 in IC’Cl). The 
highest gradient is 1 in 37, and the sharpest curve 15 chaiim 
radius. The tunnels are twenty-five in number, the greatest 
length of any of them being 341 yards There are eight viaducts, 
one consisting of eight arches of 50 feet and being 129 feet high, 
and anothei of a like number of arches with a maximum height of 
143 feet. Tlie quantity of cutting .amounts to 2,007,738 cubic 
yards, and of embankments to 2,452,308 cubic yards. There are 
twenty-two bridges of various spans, and seventy-four culverts. The 
total cost of the works has been 4,100,000/. or 08,750/. a mile. 

The construction of the incline was let by contract to Mr. 
Faviell during the autumn of 1855. In ^larch, 1859, Mr. Faviell 
relinquished his contract, and the Company uiiricd on the w’orks 
under the management of their resident engineers, Messrs. Adam- 
son and Clowser, until the following November, when Mr. Solo- 
mon Tredwell, to whom the contract had been re-let in England 
(in the previous August), commenced operations. On Mr. Tred- 
well’s decease, shortly thereafter, Mrs. Tied well conducted the 



^8 


YEAJl-BOOK OP FACTS. 


busioess of the contract, until, in March, 1860, Messrs. Adamson 
and Clowser were permitted to resign the Company’s service and 
accept the office of contractor’s managers ; Messrs, West and Tate 
being appointed resident engineers on the part of the Railway 
CJompany. 


NEW STUPENDODS RAILWAY BRIDGE. 

Among the extensive railway w'orks projected is the con- 
struction of a Railway Bridge across the Forth, to facilitate the 
communication between the Eastern Lowlands of Scotland and 
the North ; the traffic at present passing either by the route of the 
Western Lowlands to the Noi-th, ?.c., vid the Scottish Central 
Railway, to Stirling and Perth, or by a railway ferry at Burnt- 
island, which is found expensive, cumbrous, and liable to deten- 
tion. The point proposed to construct a bridge at first was 
Queensferry: but the Admiralty object to any structure which 
would prevent their ships passing to the anchorage above ; while 
the depth of the water is also another reason why the only bridge 
permissible there should be a railway bridge. But the span of 
such a bridge would exceed anything hitherto known. Conse- 
quently, a point farther up the river had to be selected. The point 
which the Parliamentary notices state to have been fixed upon is 
a point about four miles above Queensferry, and is stated to be the 
point at which the Edinburgh and Glasgow Railw'ay on the south 
side, and the Dunfermline Railways on tlie north side of the Frith, 
run nearest to the respective shores. 

This new bridge is proposed to be constructed by an inde- 
pendent Company, wffio wdll afford running powders and facilities to 
all the railway companies choosing to make use of it. It is ob- 
vious that it must be used by the several lines running to the east 
coast from Edinburgh, and also, we should apprehend, by the 
Caledonian. These lines wdll all be able to reach the bridge by 
very short extensions. 

This bridge, which will be built on about fifty piers, will neces- 
sarily be of great length — nearly as long, it is said, as the Victoria 
Bridge across the St. Lawrence. It will not, however, involve 
by any means the same cost of construction. The cost of the 
Frith of Forth Bridge is not estimated to exceed half a million ; 
whilst the Victoria Bridge, which had to be exported, as it were, 
to Canada, cost nearly a million and a half. 

VIBRATION OF RAILWAY TRAIN ri. 

The vibrations occasioned by Railway Trains passing through a 
tunnel formed the subject of experiments by Sir James South, 
made by him in 1847 over the Watford tunnel, in Cassiobury 
Park, the property of the Earl of Essex, in consequence of the 
attempt, in 1846, to run a line of railw'ay through Greenwich 
Park in what seemed a dangerous proximity to the Royal Obser- 
vatory. Suitable first-class apparatus was set up in an observatory 
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erected for the purpose, so that night or day, if clear, an observer 
could have the reflected image of the star in the mercurial vessels 
ready to testify against the tremors caused by any train. In The 
Proceedings of the Royal Society Sir James has recently printed the 
result of llis observations, thinking that, although all danger to the 
Observatoiy is past at present, yet that no observatoiy can now 
be considered secure from railway injury. He says that, “with 
the ordinary disturbance to which an observatory is liable (as 
wind, carriages, or persons moving near it), the reflected image of 
a star breaks up into a line of stars perpendicular to the longest 
side of the mercury- vessel. With increased agitation another line 
of stars perpendicular to the first appears, making a cross. With 
still more the cross becomes a series of parallel lines of stars ; still 
more makes the images oscillate, and at last all becomes a con- 
fused mass of nebulous light. The first of these (the line) is not 
injurious to one class of observations ; but the others are, and 
therefoi e the second (the cross) was taken as a measure of the 
beginning and end of injurious disturbance. Signal-shots were 
fired when a train passed the southei n entrance of the tunnel, and 
a shaft 11 6‘i yards from it. Hence the train’s velocity was ob- 
tained, and thence its jiosition at any given time.” These obser- 
vations led Lord Auckland, then First Lord of the Admiralty 
(1847), to say that “ they w’ould be quite conclusive if the ques- 
tion of carrying a tunnel through Greenwich Park were again 
agitated.” 


IMPROVED RAILWAY SIGNALS. 

Mr. W. Paterson has described to the Scottish Society of Arts 
an improved Signal, and method of working single lines of railw'ay 
without accident. The method suggested by Mr. Paterson was, 
caiTying out the suggestion of Captain Tyler, in his report on the 
Winchburgh Lailway accident, that main signals, as well as 
distant signals, ought to be ]daced at both ends of single lines ; 
that distant signals, with tiie necessary gearing, be placed from 
500 to 600 yards distant from each connexion; that main signals 
be ])laced at the point where two lines begin to converge to the 
point of junction, whether at crossing j)laces or single lines, or 
where the double line is closed in one line. These last-mentioned 
signals it is proposed to improve by making them lock signals. 
The pointsman at either end would have full control of the respec- 
tive distant signals, but not so of the main signals. In working, 
.should an engine or train approach one end of the signal line, and 
the pointsman, finding that it could not be let on (he not being in 
possession of the handle for opening the main signal) then in that 
case he would turn the distant signal to caution, and thereby 
permit the engine or train to draw* in between the distant and 
main signals, the former being turned to danger so soon as the 
engine had past within it — in that w'ay protecting the standing 
engine or train — and then so soon as the pointsman received the 
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handle of the main signal (which could be carried along the single 
line either by tlie engine-driver or by the guard of a train, or by a 
pilot-engine) he would open it and permit the train or engine to 
proceed. 

Travellers on the Midland Railway, passing Keg worth, may have 
observed at that place a new Signal, which is likely to cause a revo- 
lution in this class of work. It consists of a clock, with a face 
4 ft. in diameter, placed on the top of a column 15 ft. high. Only 
a quarter of the clock is shown, which is formed of ground glass, 
with red figures 0.5.10.15., and has only one hand. Attached to 
the clock is a rod connected with a treadle about 16 ft. long, 
which lies along the inside of one of the rails. On the train 
passing over the treadle it is depressed slightly by the wheel flange, 
and the clock hand is set at liberty and is so adjusted by a counter- 
poise that it turns to the figure 0. Immediately the train has 
passed over the hand begins again to mark the time up to 1& 
minutes, when it is stopped, thus indicating to the next train 
exactly how long up to 15 minutes the preceding train has passed 
the signal. The same clock works two faces, one for the up and 
one for the down line. The signal is illuminated at night. The 
simplicity of this signal is such, that it is almost an impossibility 
for it to get out of order, and it is so arranged that a passing train 
takes ofl* all pressure from the clock, so that the great difficulty 
hitherto experienced in self-working signals is successfully over- 
come. The Midland Railway Company, who have erected the one 
above described, have every reason to be satisfied with the result 
of the experiment. It is calculated that when adopted, double the 
number of night trains may be safely passed over the line that 
can be passed over now. There can be little doubt that it will 
prevent a great number of accidents from trains running into each 
other, and placed at mouths of tunnels, will be of great service. 
The inventor of this ingenious contrivance is Mr. John King, lace 
manufacturer, Heanor. — Mechanics^ Magazine. 


DISTRIBUTION OF RAILWAYS. 

A CURIOUS paper has been submitted to the French Academy of 
Sciences, by M. Lalanne, showing that the apparently fortuitous 
distribution of Railways over the surface of a large country is in 
reality subject to certain laws, which may be stated as follows : — 
1. The meslies of a network of railways, as their number in- 
creases, tend to Jissume a triangular form. 2. These triangles have 
a tendency to form groups of six each round a certain point, which, 
therefore, is the nucleus of a hexagon. 3. When a pentagon 
happens to replace the hexagon, there generally is a heptagon 
somewhere, whicli makes up the deficiency, so that the number six 
really represents the average number of lines starting from each 
point. 4. There are certain exceptional points, such as the capital 
of the country, towards which more than six lines converge ; in 
this case the number of lines does not exceed 12. 5. In those 

districts where the network is still incomplete, there are centres- 
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from which only three lines diverge, instead of six ; in that case 
they make equal angles with each other, thus leaving space for 
the three remaining lines. This strange regularity, now observable 
in the networks of France, England, and North America, depends 
upon a primordial law which Buffon calls the reason of reciprocal 
obstacles. Rivers, mountains, forests, or even the mere inequality 
in the productive force of different soils, have contributed towards 
the formation of these regular meshes. Among the consequences 
which M. Lalanne deduces from this theory of his, there is this, — 
that the distance between two agglomerations of population of the 
same order and near each other, must be an exact multiple of the 
distance between two agglomerations of an inferior order. Thus, 
the average distance between two capitals of departments in 
France is 87 kilometres ; that between two contiguous chefs-lieux 
<r arrondisseinents is 43^ kilometres ; and between two contiguous 
cantons, 14A kilometres ; so that the difference between two pre- 
fectures is equal to twice the distance between two sub-prefectures, 
six times that between two cantons, and twenty-four times the 
average distance between two communes. — Galignanis Mes- 
senger. 


EAILWAY BOLLING STOCK. 

The number of Locomotives possessed by English Railway Com- 
panies at the close of 1862 was 5140; of passenger carriages 
12,584 ; of other vehicles attached to passenger trains, 4891 ; of 
waggons or trucks used for the conveyance of minerals, live stock, 
and general merchandize, 153,589 ; and of other carriages or 
waggons, 4270 — making a total of 180,474. At the same date 
the number of locomotives at work on Scottish railways was 885 ; 
of passenger carriages, 1,854 ; of other vehicles attached to pas- 
senger trains, 623 ; of waggons or trucks used for the conveyance 
of minerals, live stock, and general merchandize, 27,952 ; and of 
other waggons, 18S — making a total of 31,503. The railways of 
Ireland, again, possessed at the same date 373 locomotives, 927 
passenger carriages, 423 other vehicles atuiched to passenger 
trains, 5513 waggons or trucks used for the conveyance of mine- 
rals, live stock, and general merchandize, and 309 other waggons 
— making a total of 7545. We thus arrive at a total for the 
United Kingdom of 6393 locomotives (which, at 2600^. each, 
would represent a capital of 16,634, 800Z.), 14,565 passenger car- 
riages, and 197,758 vans, trucks, &;c. — making a combined general 
total of 218,716. The value of this immense plant must be 
estimated at 40,000,000Z. It may be added that each mile of rail- 
way in England possessed last year 22 vehicles of various kinds 
(including locomotives), while each mile in Scotland had only 18, 
and in Ireland barely 5. A compjirison of this kind affords a 
valuable means of forming an estimate as to the relative producti- 
bility of English, Scotch, and Irish railways. 
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BAILWAT STATISTICS. 

The traffic receipts of Railway's in the United Kingdom 
amounted, for the week ending the 5th of December, 1863, on 
11,028 miles, to 563,7202., and for the corresponding week of the 
previous year, on 10,578 miles, to 517,9502., showing an increase 
of 450 miles, and of 45,7702. in the receipts. — The cost of repair- 
ing and renewing the rolling stock of our different railways, is 
1,243,7142. per annum, or about 8| per cent, of the total expen- 
diture of the companies. This sum does not, in all cases, include 
the cost of repairing the locomotives. If we value the entire 
rolling stock at 27,000,0002., and deduct (say) 10,000,0002. as the 
cost of the locomotive engines, the value of the wooden rolling 
stock will remain at 17,000,0002. ; and upon this amount the an- 
nual depreciation is (say) 1,250,0002. It is not to our credit as 
machinists that foreigners have paid much more attention to these 
things than we have. On various parts of the Continent carriages 
are to be seen far more elegant in form and finish, and of very 
much less weight, than our heavy passenger vehicles. In America, 
passenger-carriages, mails, and goods-vans, are now very generally 
built of plates of corrugated and ridged iron, and such carriages 
(“ metallic cars,” as they call them) are said to be stronger, con- 
siderably lighter, cleaner, more comfortable at all seasons, more 
durable, and less affected by noise than wooden vehicles. The 
cost of iron in this country i.s so much below that in America, 
that anything that could be produced at a selling price on that 
side of the Atlantic might certainly be produced here at even a 
less rate. Iron-framed passenger-carriages have already been con- 
structed in this country ; it might be well if the principle were 
more largely tried. — Builder. 

PNEUMATIC DISPATCH TUBES. 

Of this new mode of transit we gave some details in the Year- 
Book of Facts, 1862, p. 72; and 1863, p. 59. In November last, 
the Company were about to lay down an enormous tube for the 
transmission of letters and parcels from their station in Holbom 
to a station to be estabiished near the General Post-office, in St. 
Martin ’s-le- Grand. A tube of that kind already exists between 
the North-Western district post-office, in Eversholt-street, and 
the Euston terminus of the London and North-Western Rail- 
way, and the letters have been carried between those parts since 
the beginning of February, 1863. It was as above proposed to 
lay a tube fi’om the Euston fStation, through Wobum-place, South- 
ampton-row, and King-street to Holbom, and thence along Hol- 
born, Skinner-street, and Newgate-street, to the General Post- 
office. This tube is to be of cast iron, 4 ft. high and 4 ft. 6 in. 
■wide, internally. At the city boundary it was to be 11 ft. 6 in. 
deep, and at Hatton-garden 18ft. 6 in., from which point its 
depth decreases ; the tube to pass over the Fleet sewer at a depth 
of 6 ft,, and then under the London, Chatham and Dover Rail- 
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way. At the west end of Newgate-street it was to be 26 ft. deep, 
and at the east end 14 ft. ; its mean depth in St. Martin’s-le- 
Grand being 12 ft. When completed, the transmission of all let- 
ters in bulk between the General Post-office and the North 
Western Railway will be effected by its agency, as will also large 
parcels of goods. This line of tubing, moreover, is understood 
to be but the commencement of a system which is to be eventually 
extended to the various metropolitan railway stations, and pro- 
bably to connect all the district post-offices in London. The Pneu- 
matic Dispatch Company have powers under their Act to lay 
down tubes within the city, subject to certain control or direction 
on the part of the Commissioners of Sewers. 


SUBSTANCES FOR PREVENTING AND REMOVING BOILER 
INCRUSTATIONS. 

The following list of substances which have been used, witlt 
more or less success, in preventing and removing the incrustations 
which are formed by using hard water in boilers is given in th& 
Mechanics* Magazine : — 

Potaioef. — By using abotit one-fiftieth of potatoes to the weight of water in 
a boiler, scale be prevented, Imt not removed. Their action is mechanical ; 
they coat the calcareous particles in the water, and prevent them from adhering 
to the metal. 

Extract of Tannin.— A mixture has been used of 12 parts chloride of sodium, 
2^ parts caustic soda, extract of oak bark, ^ of potashes, for the boilers of 
stationary and locomotive engines. The prmcipal agent m this appears to be 
the tannin of the extract of oak bark. 

Ptecen of Oak Wood, suspended in the boiler and renewed month^, prevent 
all deposit, even from water containing a large quantity of lime. The action 
depends jinucipally upon the tannic acid. 

Ammonia. — The muriate of ammonia softens old incrustations. Its action, 
is chemical ; it decomposes the scale. In Holland it has been used with satis- 
faction in the boilers of locomotives. About 2 ounces placed in a boiler twice 
per week have kept it clean, without attacking the metal. 

Fatty Otis. — It is stated that oils and tallow in a boiler prevent incrustations. 
A mixture, composed of 3 parts of blacklead and 18 parts tallow, applied hot, 
in coatmg the interior of a t)oiler, has given groat satisfaction in preventmg 
scale. It should be applied every few weeks. 

Molasses — About 13 lb. of molasses, fed occasionally into a boiler of 8-horse 
power, have served to prevent incrustations for six months. 

Sawdust. — Mahogany and oak sawdust have been used to prevent and re- 
move scale ; but care must be exercised not to allow it to choke up pipes 
leading to and from the boiler. Catechu contains taumc acid, and has also 
been used satisfactorily for boilers. A very small amount of free tanmc 
acid will attack the iron ; therefore, a very hmited quantity of these sub- 
stances should be employed. 

Slippery Elm Park. — This substance has also been used with some success 
in preventing and removing incrustations. 

iSofia.— The carbonate of soda has been recommended by Professors Kuhl- 
man and Prescnius, of Germany, and Grace Calvert of England. It is now 
employed with satisfaction in the boilers of engines in Manchester. 

Tin Salt. — The chloride of tin is equal to the muriate i»f ammonia ; and is 
similar in its action in preventing scale. 

The Extract of Tobacco and Spent Tanners' Park have been employed with 
some degree of satisfaction. The sulphate (not the carbonate) oi lime is the 
chief agent in forming incrustations. By frequent blowing off, incrustations 
from carbonate of lime in water will be m a great measure prevented. 
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Mr, Alexander Delrue, of Dunkirk, France, has patented com- 
positions to prevent and remove incrustations. The compositions 
are composed entirely of vegetable matters, and are prepared by 
dissolving or infusing in hot water the bark of the oak and pine, as 
well as the leaves of the sumach-tree ground and reduced to the 
state of a coarse powder ; this infusion is concentrated to a 
density of about 10 deg. Beaum^ and to it is added a quantity 
(say from 15 to oO per cent.) of cream of tartar (bitartrate of 
potassa) and spirit of turpentine. In employing this liquid to 
prevent incrustation in steam boilers, a quantity of it is introduced 
from time to time into the steam boilers ; the quantity of the 
liquid required varies according to the capacity of the boiler, 
three pints of the liquid being generally sufficient for every 
thousand ])int8 of water in the boiler to prevent incrustation form- 
ing for about ten days. 


STEAM-BOILER EXPLOSIONS. 

Dr. Joule, has stated to the Philosophicjil Society of Man- 
chester his belief that, in neaily every instance, rupture takes place 
simply because the iron, by wear or otherwise, has become unable 
to withstand the ordinary working pressure. Various hypotheses 
set up to account for explosions are woise than useless, because 
they divert attention from the real source of danger. He be- 
lieves that one of these hypotheses — that which attributes ex- 
plosions to the introduction of water into a boiler, the plates 
of which are heated in consequence of deficiency of water — is 
quite inadequate to account for the facts ; although weak boilers 
may be exploded at the moment of starting the engine in con- 
sequence of the swelling of the water through renewed ebullition 
throwing hot water over the heated plates. The absolute necessity 
of employing the hydraulic test periodically has been pointed out 
so frequently that Dr. Joule considers that the neglect of it is 
highly criminal. 

The destructive energy in steam-boiler explosions, in regard to 
its numerical expression and its comparison with that of gun- 
powder, is the subject of the leading paper, contributed by 
the Astronomer Royal, in the PhilosopJncal Magazine for Novem- 
ber. He premises that very little of the destructive effect of an 
explosion is due to the steam contained in the steam-chamber at 
the moment of explosion. The rupture of the boiler is effected by 
the expansive power common to the steam and the water, both at 
a temperature higher than the boiling point. “ As soon as steam 
escapes, diminishing the compressive force upon the water, a new 
issue of steam takes place from the water, reducing its tempera- 
ture ; when this escapes and further diminishes the compressive 
force, another issue of steam of lower elastic force from the water 
takes place, again reducing its temperature, and so on, till at 
length the temperature of the w’ater is reduced to the atmospheric 
boiling-point ; and the pressure of the steam (or rather the excess 
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of steam pressure over atmospheric pressure) is reduced to 0. 
It is the enormous quantity of steam, of gradually diminishing 
power, which Mr. Airy believes causes the disastrous eifects of 
the explosion, the smaller volume of gas in the steam “chamber in 
ordinary boilers being wholly insignificant. In order to compare 
this energy with that of gunpowder, Mr. Airy obtained from Mr. 
G. A. Bidden, of the firm of Messrs. Kansomes and Sims, of 
Ipswich, as an experimental result on the quantity of water issu- 
ing from a high-pressure boiler in the form of steam when the 
valve is gradually opened, the sum of 2f cubic feet, or one-eighth 
of the whole. We cannot, of course, give the calculations on this 
point which were made for Mr. Airy by Professor W. H. Miller, 
of Cambridge, but subjoin the very interesting results. The de- 
structive energy of one cubic foot of water at the temperature 
which produces the pressure of 68 lb. to the square inch, sur- 
rounded by hot iron, is precisely equal to that of two pounds of 
gunpowder as fired in a cannon. Mr. Airy, however, considers 
that the energy of the hot water when the effect of the hot iron 
is abstracted, is considerably less than the number used in this 
comparison, and would, therefore, state that the destructive energy 
of the water is equal to that of one pound of gunpowder. 


NEW PORTABLE STEAM-PUMP. 

M. Louvie, of Brussels, has invented a double- action Pump 
of gi’eat simplicity, which being at once self-acting and almost 
devoid of machinery, may pix)ve useful in many situations where 
fuel is not expensive or facilities for repairs very accessible. It 
has no pistons, and is put in action by the alternate pressure and 
condensation of steam ; drawing and discharging a continuous 
stream of water. The absence of mechanism points it out as 
being peculiarly adapted for feeding steam-boilers. 

It consists of two sheet-iron cylindere, and a third vessel re- 
sembling them, which, serving as a reservoir for compressed air, 
is surmounted by a tube through which the water is discharged — 
this tube descending within the air-vessel ; secondly, of two suction 
tubes uniting into one, and two tubes connected with the air- 
vessel— all four being provided with clack valves ; and thirdly, of 
a small pipe placed between the two first-mentioned cylinders, 
and communicating alternately with each, in order to condense the 
steam by a jet of cold water, which, passing from the full cylinder 
into that containing steam, instantaneously produces a vacuum, 
and causes the ascent of the water. Between the pump-barrels is 
placed a small receiver, full of cold water, which serves to start 
the apparatus at first. This is evidently an improved model of 
Savary’s engine, costing very little money, and, doubtless, capa- 
ble of doing good service in many situations. — Mechanic^ 
Magazine, 
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THE DUMMY ENGINE. 

The dummy, or noiseless steam-engine, has been thoroughly 
tested in North America, and has eveiywhere proved an unqualified 
success. In New Jersey, from Jersey City to Birgen Point, it 
has undergone the practical trial of several months’ daily use, and 
has demonstrated these facts : — That one small engine, occupying 
no more space than a chest of drawers, in the front partition of 
the car, and entirely concealed from external view, will draw as 
many passengers as ten horses ; that it will draw them two or 
three times Sister than horses, if necessary ; that the expense, 
including wear and tear, is less than that of horses ; that the 
engine throws no sparks in the air, consumes its own smoke and 
makes no noise ; that it can be stopped in less space than a hoi se 
can, removing thereby liability to accidents ; that the roads are 
kept in a cleanlier state ; and as the business of the road has 
been increased since the introduction of steam jiassenger cars, that 
passengers prefer them to horse cars. The greater cleanliness of 
the streets is a stronger reason for adopting this kind of car in 
cities than in less populous places, but is of little weight in com- 
parison with the saving of horse-flesh and the consumption of 
feed which would result from the general introduction of these 
cars. The saving of the feed for horses now required for railroads, 
would cheapen the cost of feed . — Philadelphia Ledger. 

NEW ATR-ENGINE. 

Mr. J. Jamieson has described to the British Association a 
new form of Air-Engine of his invention, the arrangement of 
which it is impossible to explain without the aid of diagrams. 
Small engines, however, on this plan have been constructed, and 
are stated to give great promise of success ; and larger engines 
are now in the course of construction. The advantages to be 
derived from these engines are stated to be a saving of fuel, free- 
dom from risk of explosion, the engine not liable to derangement, 
insurance was not affected, and the compressed air might be 
applied m any situation, being laid on like gas. Power in this 
way might be supplied to a whole town at small expense. 

THE HYDRAULIC PRESS. 

At an official trial of Messrs. Westwood, Baillie and Co.’s 
new 28-inch Hydraulic Press, erected in Woolwich dockyard, for 
Bending and Preparing Armour-Plates ; the first test consisted of 
a trial of two 44-inch armour-plates, made hot, forming a thick- 
ness of 9 inches of solid iron, which were placed in the press and 
bent to a curve of seven- eighths in the breadth of the plates in 
less than five minutes, at a pressure of 1000 tons on the whole 
surface of the piston, the pump making 130 revolutions per 
minute. In the second trial the plates were adjusted so as to 
bring the pressure near the centre of the plate. The pump was 
then worked up to 1639 tons by indicator, bending the two slabs 
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of iron to a curve of one-half in their breadths. The third and 
last trial consisted of a simple test of the working of the pump 
and the strength of the press. The pump worked up to about 
1600 tons, and exhibited no visible signs of weakness. 


NEW WATEB-PBESSUBE ENGINE. 

At the Water-works office, in Wolverhampton, according to 
the local Chronicle, a hydraulic engine is doing tbe work of a 
steam-engine in the most complete and satisfactory manner. It 
is the invention of Mr. Henry James Lewis, a practical engineer. 
Its mechanism in appearance is much the same as that of the 
steam-engine, with the exception that it has two globes or air- 
vessels upon the cylinder. The action is very simple. I^he water 
is supplied to the engine from the main by means of an ordinary 
pipe, and can be turned on or off by means of a common stopcock 
at pleasure. When the engine is about to be set to work the 
water is allowed to pass into a chest or nozzle, within which is 
a, slide-valve, the same as is used in a steam-engine. The water, 
having filled the nozzle, rushes through the passage that is not 
-covered by the slide-valve into the cylinder, forcing the piston 
along with it, at the same time compressing the air in one of 
the globes or air-vessels until the slide-valve shuts the passage ; 
when the air that is now compressed in the one globe, by 
giving a certain amount of elasticity to the water acting on the 
piston, enables the crank to continue its motion. After the valve 
has covered the one passage, preparatory to opening the other 
passage for the return stroke of the engine, the same process is 
repeated. The rectilinear motion is converted into a rotary 
motion by means of a connecting rod and crank, and applied to 
the purpose for which it is required by ordinary pulley bands. — 
Builder. 


NOVEL APPLICATION OF WATER-POWER. 

J OBT forty years since, M. Fourneyron commenced a series of 
experiments in Water-Power, which resulted in his invention of 
the turbine or horizontal water-wheel. Since that period consi- 
derable improvements have been made in the turbine by different 
persons, the chief and most useful having been effected by Mr. 
Schiele, of Manchester, whose ingenious applications of mechanical 
■curves seem to have been fully adapted by him for the production 
of this form of motive power. One form of his arrangement for 
supplying power we have recently seen (working the bellows of a 
l^owerful organ) at the residence of a citizen of ISIanchester, 
where the impression was given that, if all the results achieved 
by Mr. Schiele be equally successful, a new feature will be rapidly 
developed in applying water-power, especially in cases where a 
small amount of power may be required at irregular periods ; as 
in the case of working the bellows of organs, driving small lathes, 
fans for ventilation, printing and other presses, sewing machines. 
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washing max^hines, &c. In the house referred to, a water-wheel, 
4 ft. in diameter, consuming 15 gallons of high-pressure water per 
minute, formerly employed to work the bellows of an organ in 
the drawing-room over the cellar wherein the water power was^ 
produced, has been replaced by a turbine only in. in diameter, 
with a 3-in. case 1 j in. wide, supplied by a f-in. pipe, and con- 
suming less than a gallon of water per minute. An ingenious 
and yet very simple economical regulator, invented by Mr. Eccle- 
ston, organ builder, of Manchester, works in connexion with the 
apparatus just mentioned, by means of which the organist may 
easily supply his instrument with the required wind by simply 
turning a handle near the organ. By availing themselves of the 
ample supply of high-pressure water secured to the city by the 
Corporation, all persons using machines requiring a small amount 
of power appear now to have supplied to them, by this invention, 
the means of working their machines with no trouble, and at a 
trifling cost ; while at the same time this kind of turbine appears 
to be equally well adapted for turning large mills and works, 
even when they require several hundreds of horses* power. — 
Mechanics' Magazine. 


STEAM FIRE-ENGINES. 

Some important experiments to test the power of certain vSteam 
Fire-Engines, have been made in the grounds of the Crystal Palace, 
at Sydenham. The following took place just inside the north water- 
tower, to test the engines as to their power in throwing a vertical 
jet high into the air. For this purpose the nozzles of the hose of 
the four competing machines were fixed upright side by side in a 
frame about 10 ft. high. The diameter of the hose pipe used by 
Mr. Meiry weather was J Jths of an inch, or more than an inch and 
a half. Messrs. Shand and Mason used a nozzle of l^^hs of an 
inch, the American engine one of f Jths of an inch, and Mr. 
Koberts’s engine one of -J Jths of an inch. The latter, for such a 
small engine (only 30 cwt.) threw a steady and high jet, at times 
quite as high as 140 ft. into the air. All, however, were eclipsed 
in height by the jets thrown by Mr. Merry weather s and Messrs. 
Shand and Mason’s, that from the engine of the latter firm being 
the highest of all, reaching at times close upon 190 ft., if indeed it 
did not overtop even this great altitude. Mr. Merry weather’s engine 
also threw a most magnificent column of the great diameter wo 
have mentioned, and maintained the column steadily at a height 
varying between 160 and 170 ft. This was the most massive jet 
thrown, though Messrs. Shand and Mason, with their sliglitly 
thinner column, could always overreach it by 20 ft. or more. The 
American engine was literally nowhere, and, except during an 
occasional spurt, 50 ft. was about its maximum. 

As the jets were kept close up, parallel with the tower, and only 
distant from it a couple of feet, it was quite easy, by a comparison 
with the storeys of the tower itself, each of which is 20 ft. high, to 
estimate almost to a foot the height each jet was thrown. The 
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united eflforts of all the nozzles of course came down in a perfect 
cataract of water. This last effort, which was exceedingly 
beautiful to witness, brought the trials to a close. 

The following was the award of the prizes : — 

To the patent steam fire-enpne, the “Sutherland,** by Messrs. Merryweather 
and Sons, Long-acre (large size), was swarded the first prize of 250^. The 
boiler of this engine is made of steel plates, a large heating surface being 
obtained by a quantity of vertical copper tubes, which also act as strong stays ; 
the upper part of the boiler or steam-chest is fixed in wrought-iron valves for 
carrying off the smoke, and creating a draught. The outer water-jacket is 
also frequently stayed, so as to make it secure for the highest pressures. The 
internal arrangement of the boiler is such, that a perfect circulation of water 
18 earned on, and it is fed by Clifford’s patent injector. A prize of KKW. was 
awarded to Messrs Shand, Mason and Co., of Blackfriars-bridge, for the 
next best largo engine. Both these engines are especially adapted for large 
towns and cities, but the small ones are what the committee of the Fire 
Brigade think will best suit the greater number of London fires. Among the 
'smidl land steamers, the first prize of2.'»0i. was awarded to Mesers. Shand, 
Mason and Co. The engine is of the class not exceeding 30 cwt. It has an 
upright tubular boiler, so that it can be easily taken to pieces to have the tubes 
repaired when necessary. It can also be refixed without injury, as it is joined 
by means of flanges, and fixed by bolts and nuts, instead of rivets. The 
ateara cylinder 18 7 in. in diameter, and is placed vertically over the pump. 
This part of the machine, with the connecting pieces, is entirely of gun-metal, 
and consists of a water cylinder, of 9 in. bore, with a plunger of in diameter, 
the whole firmly connected to the boiler. This engine can be rapidly drawn 
to a fire by a pair of horses, and the working steam pressure can be raised 
to 160 lb. per square inch. Both these last-named enpnes are provided with 
means for carrying hose and implements, as well as the firemen to work the 
ongine. The second 100/. prize was awarded fo Lee’s small engine, of which 
a mil description has already appeared. The other competitors, having failed 
in the performance of their engines, received no prizes. 

''The Sutherland” engine has been purchased for the Boyal 
Dockyard, Devonport ; it was tested in various ways for the pur- 
pose of instructing those now in charge of the engine in the best 
manner of working it. The engine was run about the dockyard 
by a few of the Metropolitan Police, who have charge of the fire 
arrangements there. On one occasion they ran the engine a dis- 
tance of a quarter of a mile from the engine-house, and had a 
large quantity of hose attached, and four fine streams, each of 1 
in. diameter, were playing in 20 minutes from the time of the 
alarm, the fire not being lit until its arrival. 


ACCIDENTS BY PIEE. 

The frequency of terrible accidents by fire, lately induced Mr. 
Prank Buckland, Assistant-Surgeon 2nd Life Guards, to com- 
municate to the Times his treatment of a woman at Windsor, 
who was fearfully burnt. 

"I immediately,” says Mr. Buckland, “ gave her opiates, hut 
soon perceived that stimulants were imperatively called for. 
Opiates are excellent things, and should he given for the sake of 
relieving pain, but the stimulants must not he forgotten. The 
shock of the hums depresses the whole system most terribly, and 
laudanum, though it relieves the pain, is also depressing in its 
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eflfects. I would therefore (as in accidents of this kind time i» 
most precious) recommend the following mixture to be given at 
once : — Laudanum, 80 drops ; sulphuric aether, 40 drops ; brandy, 
a tablespoonful, in a wine-glass full of warm water. This should 
be given directly, and repeated in an hour’s time if the pain is 
not subdued. This treatment should be followed up by beef-tea 
and other concentrated forms of nourishment. Of course, the 
ever-present remedy of covering the bums freely with flour from a 
flour dredge, and applying cotton wool above the layer of flour, 
must not be neglected, and should be put in force till the medical 
man arrives.” 

In tho 14 years 184ft-61, 3fl,927 persons — about 8 a day— were burned 
alive in England, or were scalded to death ; 1341 were infants under 1 year 
of age ; 4500 were childmi of 1 and under 2 years of age : 0777 were between 
2 and 4 years of age. Between the ages of 6 and 16, 6256 girls, but only 
3760 boys, were burned to death in the 1 i years. Subsequently, men are ex- 
posed to fires, and explosions in mines and works, and die by fire in much 
greater numbers than women, up to about 60 years of age, after which the 
men grow more cautious, or are partially withdrawn from danger, and the 
combustible dresses of women again turn the scale against them. 2122 old 
women (a'love sixty-five) in their feebleness were burned to death in the 1 1 
years. Tlie deaths by burning in England arc ascribed to accident, but they 
are none the less dreadful on that account, particularly when it is considered 
that the victims are often as unnecessarily exposed as moths to the flames in 
which they perish. The time has aasurealy come to endeavour to put a stop 
to these human sacrifices. — Dr. Farr; Regtstrar-GeneraVs Report, 


UNINFLAMMABLE STUFFS. 

On this important subject the French Academy of Sciences 
have received a report from MM. Payen, Velpeau, and Rayer, in 
which M. H. Chevalier’s Paper sent in to the Academy on the 
25th of January last, is discussed. From this report it appears 
that only three salts have hitherto been found that may be suc- 
cessfully applied to the purpose in question, viz., that of prevent- 
ing ladies’ dresses from catching fire. There are many other salts 
that would do the same, but not without spoiling the dye, or the 
gloss, or the texture of the stuff, &c. Of the three in question, 
the sulphate and phosphate of ammonia have the inconvenience of 
being decomposed by the heat of a smoothing-iron ; but they aro 
applicable in those manufactures where stuffs are stiffened by the 
action of hot air or cylinders heated by steam. They exercise no 
action upon either the thread or the colour of the stuff. The 
phosphate of ammonia may be mixed with half its weight of hydro- 
chlorate of ammonia. To obtain an efficacious solution, 20 per 
cent, of this mixture must be dissolved in water. A solution of 
7 per cent, of sulphate of ammonia produces the same effect, and 
is therefore the most economical salt that the trade can employ. 
But in those cases in which the smoothing-iron cannot be dis- 
pensed with, as in linen, for instance, a solution of 20 per cent, of 
tungstate of soda should be preferred. To obtain the desired 
effect, all these solutions must be applied to the stuffs after they 
have been stiffened and dried, because starch is always used in a. 
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weaker solution than that required for these salts. Acid tung- 
states destroy the thread of cotton stuffs, like borax, alum, and 
other substances previously recommended. The tungstate of soda 
is prepared in Cornwall, where the tin mines yield a large quan- 
tity of wolfram. It costs from 122. to 182. per ton. The sulphate 
of ammonia costs about 142. per ton, and has hitherto been used 
for manure. — Mechanics* Magazine. 

M. Sauvageon has announced to the French Academy of 
Sciences, that he has discovered that cotton cloth which had been 
exposed for a certain time to the vapour of burning sulphur, 
assumes such an amount of incombustibility that, although it will 
char and become brittle when held over the flame of a spirit lamp, 
it cannot be made to take fire, while under like conditions similar 
cloth, but unprepared in this way, inflamed immediately. The 
communication of M. Sauvageon %n extensor may be found in the 
Coniptcs Rendu for January 1863, and if its facts be borne out, the 
problem is solved, for the simplest domestic means may be de- 
vised for subjecting, after being washed, all white clothing to the 
vapour of sulphur, which will tend to make it still whiter. 


THE NEWCASTLE-ON* TYNE GUN. 

Mr. James Mather, of South Shields, in a communication to 
the Mechanics* Magazine^ thus describes this novelty: — The Com- 
mittee of the Iviver Tyne Commission had under consideration a 
suggestion that a time ball should be placed on the High Level 
Bridge,’ and a signal gun on the old Norman Keep of Newcastle, 
which was considered to be sufficient for the purpose of indicating 
Greenwich time to the upper reaches of the river, and that either 
a ball or gun near Wliiteliill Point, to command the docks and 
harbour, which sometimes contain more than twelve hundred ships, 
would be enough for the diffusion of this true knowledge. The 
brilliant and successful experiment performed by Professor Piazzi 
Smyth, at Newcastle, on the 17th of August, is sufficient proof of 
the easy adaptation of both ball and gun, 

Mr. John Hewat, of Edinburgh, was the first to propound the 
advantage of a signal gun ; and Profc‘'por Piazzi Smyth, with that 
penetration which distinguishes him, at once perceived its advan- 
tages, and, calling in the aid of Messrs. Ritchie and Sons, they 
proceeded with i]iQ 2^crf€rvld\im ingcnium Scotorum which distin- 
guishes their country, to effect its successful execution. 

The Commissioners of the Tyne having obtained opportunities 
of examining the skilful arrangements at Edinburgh, they there 
found that, by the pendulum regulator of Mr. Jones, of Chester, 
the clock at the Castle of Edinburgh was made to pulsate with the 
astronomical clock of the Observatory at the Calton Hill, 4000 
feet away. At the same time, by the ingenious clock- trigger of 
Messrs. Ritchie, the 2 4 -pounder at the Castle was discharged at 
the same instant as the time-ball fell at Calton Hill, marking Go- 
vernment time. Daily the booming and flash of the time-telling 
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gun from the castle* rock of Edinburgh thunders and gleams over 
that great city and across the broad waters of the Frith of Forth, 
amongst its deep bays, and for many miles throughout the sur- 
rounding country. When its instant flash cannot be observed, its 
sound is a true guide to mariners ; for by the law laid down by 
Herschel, that the velocity of sound, in a temperature of 62 deg., 
is 1125 ft. per second, and with 1*14 ft. difference for every degree 
of variance from 62 deg., adding for an increase, deducting for a 
decrease, the exact moment of discharge is fixed. This practical 
lesson cannot be lost upon the promoters of this great object on 
the Tyne. All that are required for those operations, with certain 
additions for the signal gun, are expressed by Professor Airy in 
his letters to the Tyne Commissioners, thus : — “The information 
given to you,” states the Astronomer Royal, “is correct, that, at 
ten and at one time signals, equally accurate, are sent from Green- 
wich Observatory, with no inten-uption except that of a relay at 
Lothbury every day. From our best companies direct with Edin- 
burgh, it appears that where the metallic circuit is complete, the 
whole time occupied in the passage betw^een Greenwich and Edin- 
burgh is less than the l-20th of a second” — (the action of the relay 
cost, on one occasion, the l-50th of a second). “ If wires were 
always in good order and dry, there would be no difficulty in 
dropping the time signal by direct action at Greenwich. But, 
viewing the chance of failure of these saving circumstances, I 
should recommend that the Greenwich current should be used to 
give signals only to the telegraph office, by which the error of a 
clock, Ko. 1, stationed there, w^ould be ascertained, and with this 
knowledge another clock. No. 2, would be adjusted, and this No, 
2 clock would automatically drop the signal. You may take the 
hour or hours you like best. The usual hour (following the ex- 
ample of Greenwich, which was fixed by office convenience), is 
1 o’clock p.m. you had better come here in the morning, to in- 
clude 1 p.m. in your visit, and we will mention other points.” To 
carry out these suggestions of Professor Airy, according to Mr. 
Latimer Clark, the experienced engineer of the Electric and Inter- 
national Telegraph Company, it would require to make a junction 
between the Greenwich Observatory and the selected sites or sta- 
tions at Newcastle, and that near Whitehill Point, costing about 
160^. ; two time balls, costing each about 110?., equal to 220/. ; 
a very good clock at each station, each 25/. equal to 50/. ; the 
maintenance of wires between Newcastle and Whitehill Point, 
10/. ; the charge for daily electric communication, per annum, 
40/. ; total, 480/. After which, 100/. a year, or thereabouts, may 
be taken as the cost of keeping in repair and working these time 
signals for the Tyne. 


JdRNS’ TIMEPIECES. 

Letters patent have been granted to Heinrich Joms, of Tessin, 
Mecklenburg, for improvements in clocks or Timepieces. 
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This invention is designed for obviating the necessity for wind- 
ing up clocks or timepieces peiiodically, as at present practised. 
It is proposed to effect this through the agency of the variations 
in the temperature of the atmosphere, which is constantly taking 
place both inside and outside of dwelling-houses, and to employ 
the draught or current of air caused by such changes of temperature 
to set in motion certain mechanism to be connected to the ordinary 
mechanism of clocks, and by these means to produce a power suf- 
ficient to wind up a clock continuously, instead of having to wind 
it up by hand periodically, as at present practised. By this invention 
a great part of the weight at present necessary to keep the going 
parts of a clock in motion may be dispensed with ; for example, a 
clock, which under ordinary circumstances would require four 
pounds to keep it going, may by this invention be kept going by 
the gravitating power of a weight of two ounces. — Mechanic^ 
Magazine, 


AERIAL LOCOMOTION. 

On the subject of such movement by means of screw pro- 
pellers, M. Babinet expresses himself as follow’s : — MM. Nadar 
and de la Landelle have constructed a little apparatus which 
receives its propulsion by means of springs, and which rises in the 
air, springs and all, without any other action. These little 
engines are therefore perfectly automotive, and find a fulcrum in 
the air. The form of the screw-propellers remains to be studied, 
as well as the nature of the steam-engine whieh is to provide 
the force of locomotion ; but, as a large model is always, in a 
mechanical ]ioint of view, more advantageous than a small appa- 
ratus, we may here boldly say that if a mouse has been carried up 
into the air, it will be much more easy to transport an elephant. 
That is a question of money and technology. Hence we may 
warrant the success of aerial navigation within the limits of pos- 
sibility ; that is, we shall never be able to go against violent 
winds which the strongest birds cannot resist. As to the exclu- 
sion of air-balloons, which MM. Nadar and de la Landelle pro- 
scribe, natural philosophers have long considered the directing of 
balloons lighter than air as a problem which is not only insoluble, 
but absurd. As to screw- ])ropellers, they should be possessed of 
great velocity, but a great many may be applied so as to work 
together. A spring will give the propellers a regular motion, 
and the steam-engine, made of thin metal, is only to keep the 
spring constantly tight. This spring will act as a fly for the 
motive power. As to the necessary velocity, I may say that on 
the Seine, a screw- steamer, the screw of which had a distance of 
a metre between the threads, and which might have performed a 
kilometre in 800 revolutions, only went 200 metres wdien it turned 
•slowly, whereas it went 800 metres when turned fast. The advan- 
tageous effect of rapidity consists in this, that the air, obliged to 
yield to the impulse, has not time to escape from under the screw. 
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and is strongly compressed. For this same reason a parachute 
descends slowly, because, to escape from under it, the air must 
fetch a considerable compass, which is effected at the expense of 
the descent.” 


Nadar’s oreat ralloon. 

The *‘Gdant,” now at the Crystal Palace, is by far the largest 
balloon ever yet made. Its entire height, including the “com- 
pensator” — ^a small balloon under the large one, containing a 
reserve of condensed gas— and the car, is close upon 200 ft., and 
when fully inflated it will contain 215, 3G3 cubic ft. of gas. For 
greater security it has two skins, both of white silk — the outer 
coloured a yellowish white — of the finest quality, and of which 
more than 20, 000 yards were consumed in the manufacture. All 
the gores are entirely hand-sewn, and the work occu})ied 300 men 
and women for more than a month. Perhaps we shall give the 
best idea of its magnitude to English readers by saying that it 
could not be got into one of Captain Fowke’s great domes. It is 
easy to understand, too, how hard it must be to control this 
enormous body of gas so as to manage a safe descent ; and novices 
in aeronautics maybe permitted to doubt whether, until the valve 
machinery is improved, safe voyages can be performed by balloons 
of such a size. M. Nadar himself attributes the unfortunate 
issue of his last trip more to the deficiencies of the valves, 
which did not permit the gas to escape with sufficient rapidity, 
than to the failure of the anchors. The “ G4ant” is calculated to 
lift 44 tons. 

The car is a great curiosity in its way. In its outside appear- 
ance it is not unlike, on a small scale, one of the caravans to bo 
met with by the side of a gipsy encampment. It is about 15 ft. 
long, by 12 wide, and is partitioned off into a captain’s cabin 
with sleeping berth, four small cabins with berth, washing-room, 
and printing and photographic operating rooms. It is fitted with 
wheels on moveable axles, so that there may be no difficulty in 
the return, supposing a descent to be effected far from the ordinary 
means of transport. There are windows and doors on each side ; 
but, after all, there does not seem much room for nine people to 
turn in comfortably. For those who prefer the open air there is 
the roof, with which a strong high bulwark running round makes 
a kind of airy terrace or quarter-deck . — Mechanics Magazine, 

NEW FLYING MACHINE. 

The New York papers describe the experiments made by a Mr. 
Solomon Andrews, of New Jersey, with a new Flying Machine. 
Its form is that of three cigars pointed at both ends, secured 
together at their longitudinal equators, covered by a net, and 
supporting by 120 cords a car 16 ft. below, under its centre. The 
car is 12 ft. long, made of basket-work, and is 16 in. wide at the 
bottom. The aerostat, or cylindroids, are made of varnished linen. 
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like ordinary balloons. In bis last experiment, he demonstrated 
the possibility of going against the wind, and of guiding her in 
any and every direction with a small rudder having only 17 square 
feet of surface. After a few short flights, to satisfy himself and a 
few friends that all was right, and that she would do all he had 
contemplated, he set her off in a spiral course upward, she going 
at the rate of not less than 120 miles per hour, and describing 
circles in the air of more than IJ miles in circumference. She 
made twenty revolutions before she entered the upper strata of 
clouds and was lost to view. She passed through the first stratum 
of dense white clouds, about two miles high, scattering them as 
she entered in all directions. In her upward flight could be dis- 
tinctly seen her rapid movement in a contrary direction to the 
moving clouds, and as she came before the wind passing by them 
with great celerity. As she was distinctly seen thus to move, 
both below and above the clouds on the clear blue sky at five 
o’clock p.m., with the sun shining clear upon her, there could be 
no mistake or optical delusion to the beholder. 

COAL SUPPLY. 

Me. Kobkkt Hunt, the Keeper of the Mining Records in the 
Museum of Practical Geology, London, has published a valuable 
series of Mining statistics, showing the extent and probable dura- 
tion of the mineral resources of this country. Coals stand at the 
top of the table, as three-fourths by value of our mineral produce 
annually consists of this article, so indispensable to our manufac- 
turing and maritime supremacy. We therefore learn, with some- 
thing deej^er than regret, that ‘ ‘ the rate of exhaustion which is 
going on over our coal-fields still increases. From 3052 collieries, 
there was used and sold in 1861, 83,635,214 tons. Two millions 
and a half tons were wasted in the process of working and burned 
at surface on the collieries of Durham and Northumberland alone. 
The total waste must therefore have been very large, although in- 
formation thereof could not be correctly obtained.” There is also 
a large waste in the actual consumption of coal in this country 
for domestic purposes, not alluded to by Mr. Hunt, that is not 
likely to diminish so long as coals are cheap. At present, we pro- 
bably bum much more fuel in warming our chimneys than our 
rooms ; but if coals were to be permanently double the price they 
are now, ingenuity would soon find out the way to utilize that 
which we now squander. The year’s produce from the principal 
coal-fields is shown by the foliowing figures- — I’ons in 1861 — 
19,145,000 from Durham and Northumberland; 12,196,000 from 
Lancashire; 9,375,000 from Yorkshire; 7,254,000 from Stafford 
^d Worcester; 6,691,000 from South Wales; 5,116,000 from 
Derby and Notts ; 11,081,000 from all Scotland.— AfccAaiiics' 
Magazine, 
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COAL-CUTTING BY MACHINERY. 

An improved Coal-cutting Machine, invented by Messrs. Robert 
Ridley and Jones, has been completed at Mr. Middleton’s factory, 
in Loman-street, and has been successfully tried upon a solid block 
of freestone. The size of the machine is about equal to that of a 
full-sized trunk, being about 3 ft. long, 1 h ft. wide, and 2 ft. high ; 
it has flanged wheels, to run on the ordinary pit tramway, and 
weighs about ^ ton. Motion is given to it by a 6-inch cylinder 
high-pressure engine, the pick being connected with the end of 
the piston-rod ; and by varying the mode of connecting, the blow 
may be given either right-handed or left-handed. There is an 
arrangement for regulating the depth and force of the blow, pre- 
cisely similar to that used in the steam-hammer; and as the 
attendant has his hand constantly upon this regulator while the 
machine is at work, the precision obtained is fully equal to any- 
thing that could be obtained by hand-labour. Indeed, the collier 
directing the machine must use precisely the same amount of 
judgment as if he were using an ordinary pick ; the principal dif- 
ference being that he is enabled to strike five blows with the 
machine for one blow with the hand. 

With respect to the efiSciency of machines upon which this is 
considered to be an improvement, we cannot do better than state 
the {results recorded by Messrs. Daglish and Wood, in their paper 
read before theNorth of England Institute of Engineers, as obtained 
in actual practice with Messrs. I)onisthorf)e, Firth, and Ridley’s 
machine, at the West Ardsley Company’s Balaclava Colliery, near 
Leeds. Working long wall, a kirving 35 yards long, and 37 in. 
deep, was made in 2 hours 45 minutes, including all stoppages ; 
and in a subsequent experiment, a kirving 43 J yards long and 
37iin. deep was made in 2 hours 37 minutes, so that at the mean 
practicable working £(peed it would appear that a yard can be cut 
in about 4 minutes. A kirving at the depth mentioned would be 
made at three cuts ; the first going in about 16in., and the two 
subsequent cuts about 10 or 11 in. each. In these experiments 
the speed of the blows averaged about 40 per minute, but the 
machine just completed gave 15 in 10 seconds, so that it is pro- 
bable 60 per minute could readily be given in the pit. As com- 
pressed air is used instead of steam, the difficulties -which have 
prevented the success of several of the machines which have been 
introduced do not exist, whilst the price of the machine being con- 
siderably under lOOZ., and its liability to get out of order is very 
small, it cannot fail to be very generally adopted as soon as the 
amount of economy which it effects becomes generally known. — 
Mining Jowrnal, 


SUBSTITUTE FOR COAL. 

There is in Trinidad, only a mile from the coast, a basin of 99 
acres filled with asphalte, yielding 70 gallons of crude oil per ton. 
There are also springs of asphaltic oil in the neighbourhood, and 
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large pitch banks off the shore. It is estimated that the lake is 
capable of producing 300,000,000 gallons of oil, and 40 or 50 gal- 
lons are considered equal to a ton of coal. The Trinidad Colonist 
publishes a ni6moire by Mr. Stollmeyer, of Port of Spain, proposing 
the use of this liquid fuel for oceanic steam navigation, and he 
states that he has been at various times for these three years sug- 
gesting this employment of a distillate from the pitch-lake of Tri- 
nidad. To oil a ship would not take above a tenth of the time it 
takes to coal her if pipes were employed, and the oil would not 
take above a fourth of the space occupied by coals. He recom- 
mends that it be applied at once as auxiliary to coal by throwing 
jets over the burning mass, but contemplates eventually upright 
tubular boilers, the liquid fuel to be supplied as fast as it can be 
converted into flame. Of course the North American oil-springs 
are another source of supply. 


LiaHTING COAL-PITS. 

A NEW method of illuminating fiery collieries has been proposed 
by MM. Dumas and Benoit, and which they say, so far as their 
experiments have gone, gives promise of success. In effect, the 
method consists in supplying each pitman with a “ Geyseler Tube,’* 
in place of a Davy lamp. The light within the tube, which is of 
fluorescent (uranium) glass, is produced from a RhumkorfTs coil 
placed at a distance from the face of the workings. Insulated 
wires lead from this to each of the illuminated tubes, which can 
as easily be moved about as a Davy lamp, except, we may re- 
mark, that there will be always dangling from each the pair of 
wires ; and as the tubes are hermetically sealed, and do not rise 
perceptibly in temperature, or, as the inventors express it, ** la 
lumilre est froidc,'"* so there is no possibility of ignition for the 
explosive gases. The light obtained, they admit, is feeble, but 
this they expect to improve upon. 

A ruptured wire might, we submit, produce ignition at the in- 
stant of fracture, in this case ; otherwise the apparatus is pro- 
bably perfectly safe. We doubt its likelihood of success in a 
practical sense, however; although we feel perfectly certain that 
sooner or later all coal-pits and all mines will be illuminated by 
some form or other of electric light ; and that the Davy lamp, 
beautiful and ingenious as its principle is, and with all the good 
service it has done, will come, before very many years shall have 
passed, to be deemed a thing of a comparatively barbarous and 
imperfect epoch of mining, — Practical Mechanics' Journal. 

NEW SAFETY MINER’S LAMP. 

Isaac M. Evans, a collier in North Wales, has invented a 
Lamp, with these advantages. The Davy has this objection, 
that the gauze covering or envelope renders the light obscure, 
and practical colliers say that they cannot fill so many trams 
in a week by its light, as by the light of a common candle. 
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Hence it has been known for colliers working in a dangerous 
stall, to open their lamps or put them aside and use a candle 
instead. Evanses lamp obviates this difficulty or defect. Around 
the light is a thin glass tube, purposely made thin so as to ad- 
mit of expansion. Over this again is a stouter glass envelope, 
strong enough to bear being knocked about with impunity. At 
the top are two gauze cones, and at the base the air is admitted 
to the lamp by means of punctures. The point of the invention, 
it would appear, was to construct a lamp that should give equal 
light to that of a candle, that should warn the collier of the pre- 
sence of gas, and, on tlie assumption that he with usual rash- 
ness would disregard the warning, should go out and leave him 
in the dark. These conditions are said to have been fulfilled. — 
Mechanic^ Magazine, 


LUCIFEB MATCHES. 

Professor Abel has communicated to the British Association 
a paper “On some Results of Experiments on Lucifer Matches 
and others ignited by Friction.” Having mentioned the compo- 
nents, chiefly consisting of ordinary phosphorus, and gum or 
glue as a binding material, he went on to notice the possible 
causes of accident in the transport of matches. The result of 
experiments proved that no degree of heat to which, under all 
ordinary circumstances, matches were likely to be exposed, in 
their transport or otherwise, would suffice to leail to their sponta- 
neous ignition. It was quite within the range of possibility, how- 
ever, that on board ship continuous concussion, combined with a 
degree of heat, might bring about accidental ignition of matches, 
while it might be granted, that the accidental ignition of one or two 
boxes in securely-closed cases might frequently occur almost without 
a possibility of fear of its spreading to other boxes. A knowledge 
of the causes of the accidental ignition of gunpowder and other 
oxplosives rendered it advisable that such precautionary measures 
as were obvious and easily observed should be attended to in the 
shipment of matches, with the view of reducing such occurrences 
to the minimum extent. Some of those steps he specified. The 
first was the appropriation of a place for the reception of such 
packages, distinct from all other merchandize. Secondly, the effi- 
cient ventilation of that part of the vessel in which matches were 
stowed. Thirdly, the enforcement of rules to prevent fire being 
brought by sailors within the vicinity of the matches. Fourthly, 
the carefully packing of the match-boxes into cases, so as to pre- 
vent any independent motion. And fifthly, the bestowal of more 
uniform attention on the production of stout and sufficiently 
stable match-boxes. 

Dr, Paul believed a considerable proportion of the matches now 
used, were dipped with paraffin — a substitute for the sulphur that 
was originally used, and the resinous coating that had been ap- 
plied to them. The effect was very advantageous. Paraffin 
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matches ignited readily. There was no smell from them, and they 
w’ere otherwise preferable. 

ARTIFICIAL ILLUMINATION. 

Dr. Frankland, in a lecture delivered by him at the Royal 
Institution, observes : “The use of animal and vegetable oils for 
illuminating purposes has received no new development the past 
ten years ; but a new source of light of the greatest importance 
has been distilled by Nature herself. The native oil of the 
United States and Canada is obtained in immense quantities ; 
from the latter country alone as much as 20,000,000 of gallons 
have been procured, which, it has been calculated, would give as 
much light as 180,000,000 of pounds of sperm candles. The 
importance of these oils could not be overrated. Some accidents 
had resulted from their use, apparently from careless manufacture, 
it being necessary to remove the lighter constituent oils before 
they could be used with perfect safety. The lecturer explained 
that it was necessary to burn these oils, as well as Young’s 
paraffin oil, in lamps made of some badly-conducting material 
like glass, so that the oil in the reservoir might not become heated; 
and he showed the explosiveness of some oils, and non-cxplosive- 
ness of others, when heated to 120 degs. 

The following diagram exhibits the *, illuminating equivalents 
of various materials, showing the quantity of other substances 
required to give the same amount of light as would be obtained 
from one gallon of Young’s paraffin oil : — 

Younp’s paraffin oil 1*00 gallon 

American rock oil (1) . .... .. 1’2() ,, 

„ » (2) 1.30 „ 

Paraffin candles 18‘6 pounds 

Sperm „ . 22'9 „ 

Wax „ 26-4 „ 

Stearic „ 27*6 „ 

Composites,, 20*5 ,, 

Tallow „ 39*0 ,, 

The comparative cost of light was shown in a diagram ex- 
hibiting the comparative cost of the light of twenty sperm candles, 
^ach burning ten hours, at the rate of 120 grains per hour: — 

8. d. 

Wax 7 

Spermaceti ... 6 8 

Tallow 2 8 

Sperm oil 1 10 

Coal gas 0 41 

Cannel gas 0 3 

Paraffin candles 3 10 

„ oil 0 6 

Eock oil... 0 7J 

It was thus shown that paraffin and rock oils are the best 
sources of light for domestic purposes, inasmuch as they give the 
largest amount of light with the least development of heat. 

In conclusion, Dr. Frankland alluded very briefly to the diffi- 
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culties in the way off applying the discoveries of science to every- 
day purposes. It was thirty years ago that Riechenbach first 
made paraffin and paraffin oil in the laboratory, and twenty years 
elapsed before any practical use was made of them. It was thirty 
years since Dr. Faraday showed the niiagneto- electric spark. How 
long shall we have to wait for any development of thermo-elec- 
tricity, or the direct transformation of heat into light by elec- 
tricity ^ In the magneto-electric machine, the transformation was 
accomplished by the intermediate transformation of heat into 
mechanical force, by which there was experienced a loss of nine- 
tenths of the heat force. The man of science was rewarded by 
the truths which he discovered ; it was not his function to apply 
these truths to useful purposes. That required quite different 
powers of mind. 


IMPROVED LIGHTING. 

Mr. J. B. Keeling has patented an improvement, to be applied 
to the lighting of halls, theatres, and other buildings, likewise 
to the diffusion of intense light, and to the prevention of shadows. 
The patentee takes an electric light, a lime light, or other source 
of intense light, and places it in some elevated spot above the 
space to be lighted. Under or before, or part under and part 
before this light, he suspends or fits a plain white, tinted, or 
coloured curtain or screen, and again in some instances he places 
under or before, or part under and part before, a ceiling of glass 
or other transparent medium. By these means he removes the 
obstacles that have hitherto prevented the successful application 
of the electric, lime, or other intense lights, to the lighting of the 
interior of large rooms and public edifices, and that also have all 
but confined these sources of light to the position of mere scientific 
curiosities. It is well known that the chief obstacles have been 
the intense brilliancy of the lights, their unpleasant white or 
ghastly hue, and the dense black shadows thrown by them. The 
first, however, gives so far a margin that the medium of the curtain 
absolutely utilizes the objection not by the sacrifice of brilliancy, 
but by the complete diffusion of the rays. The second obstacle i» 
overcome by the tint or colour of the curtain or screen giving any 
hue most desirable to assimilate with any of the lights now usually 
employed, whether it be that of gas, of any description of oil 
lamp, of any wax or other candles. The relative use of the cur- 
tain or screen to the source of light is the same as that of the 
clouds to the sun . — Mechanics Magazine, 

VENTILATION OP APARTMENTS. 

The French Academy of Sciences, have received a paper by 
General Morin, on the Ventilation produced in apartments by Fire- 
places. The room of the Director of the Conservatoire des Arts et 
Mdtiers was chosen by him for his experiments. This apartment 
may be heated at pleasure, either by a fire in the fire-place, or by 
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a mouth of the calorifere of the establishment. Experiments were 
first instituted to ascertain the volume of air evacuated by the 
fireplace by the mere action of the difference of temperature of 
the outer and inner atmosphere. This natural ventilation was 
found to be on an average 400 cubic metres of air per hour, when 
the outer temperature was between 1*8 and 10 deg. centigrade 
(35 '3 and 50 Fahr.), and the innerj temperature was between 18 
and 22 deg. centigrade (64 ‘4 and 71*6 Fahr.). Hence this room 
is sufficiently ventilated by the mere aspiration of the chimney, 
even when, instead of one person, it contains, as it sometimes 
hai)pens, ten or twelve. Direct experiments afterwards showed 
that the mouth of the calorifere introduced 150 cubic metres of air 
at 20 deg. centigrade per hour (68 Fahr.), when the temperature 
of the calorifere was between 70 and 100 deg. centigrade (158 and 
212 Fahr.) ; but when the temperature of the calorifere was 45 deg., 
it only furnished 123 cubic metres. The quantity of air thus 
introduced through the interstices of two windows and two doors 
was found to be 246 cubic metres per hour. The fireplace drew 
from 1200 to 1300 cubic metres of air per hour, the amount of 
wood consumed being 8 "26 kilogrammes per hour. The same 
quantity of air was drawn when the fire consisted of coal, the 
quantity burnt being 4 kilogrammes per hour. From these ex- 
periments it appears that nearly the whole of the warmth pro- 
duced by combustibles in .an apartment is earned off through the 
chimney, and the only useful part of it is obtained by radiation. 

THE CHRONOTHERMAL STOVE. 

Messrs. Luck, Kent and Cummings, of Regent- street, 
Waterloo-pLace, have brought out a Stove, which is stated to be dis- 
tinguished by the simplicity of its construction, and the admirable 
manner in which it effects the purpose it is intended to fulfil. It 
consists of a cylinder of cast-iron, about 20 in. long and 9 in. in 
diameter, pierced with several apertures at each end. This, which 
forms the external portion of the stove, is mounted on an orna- 
mental base, fitted with a sliding register for regulating the draft 
through the fire, and surmounted by a suitable lid or top, of hand- 
some design. An internal cylinder, one or two inches smaller 
than the external case, within which it is suspended, contains the 
circular grate on which the fuel rests. The fire, kindled at top, 
heats the metal with which it is in contact nearly red hot. The 
air contained in the space between the two cylinders is rarefied, 
and flows out into the apartment through the holes in the upper 
portion of the external case, while cold air rushes in through those 
beneath to make up the deficiency. The passage of the air over 
the heated plates is so rapid that the particles of dust in suspension 
cannot become ignited, and there is in consequence a complete ab- 
sence of that peculiar scorched odour, so common in rooms heated 
by the ordinary stove. The products of combustion are conveyed 
away by a small pipe proceeding from the side of the stove into 
any convenient flue. The calorific powei-s of t!ie apparatus are 
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very considerable, 121b. of Welsh coal sufficing to warm a large 
hall for an equal number of hours. The fire, once ignited, requires 
no further attention whatever during the day. When burned out, 
the inner cylinder is withdrawn by a suitable hook, and another 
filled with fresh fuel substituted, so that the operations of the 
stove can go on uninterruptedly for weeks together if necessary. 

WELCH’S DOUBLE-ACTION PATENT REGISTER STOVE. 

This invention is intended to warm one or two rooms, supplying 
them with fresh but heated air, by one and the same fire, while 
also promoting ventilation, and preventing draughts— purposes 
long striven for in various w’ays. The draught from the open fire, 
instead of flowing upwards and into the chimney, flows downwards 
(towards the feet), and into an iron box behind the fire ; and fi ora 
thence, through sheet-iron pipes, into the chimney. By this 
means, not only is a better open fire obtained, but a stream of 
fresh air is passed over the pipes in the air-chamber, and led into 
the room or into the bedroom above : thus obtaining more than 
double the w^armth, it is estimated, of an ordinary fire, but capable 
of regulation at plea'=5ure. If the ash-pan is drawn a little outwards 
the downward draught ceases, and the stove then acts like those 
in ordinary use. As regards ventilation, by supplying a loom 
liberally wuth fresh warm air, the foul air from the combustion of 
gas, &c , and from exhalations from the lungs, is brought below 
the breathing level, and sw’ejit into the fire. A hollow fender, 
connected with the w'arming appaiatus, is also a part of this in- 
vention, which may at will be filled with heat from the fire, and 
this warmth brought to the feet, corresponding with that of hot- 
water. This hollow feet-warming fender is not necessarily a part 
of the stove. — Builder. 

UTILIZATION OF WASTE IN THE IRON MANUFACTURES. 

Chfmical analysis has demonstrated that the thousands of tons 
of cinders draw'n’irom the puddling and re-hoating furnaces, which 
at most rolling-mills arc thrown away as useless, contain invariably 
from 25 to 50 per cent of metallic iron, combined and mixed wdth 
sulphur, silica, lime, and alumina, forming a very peculiar brittle 
compound, defying the most ingenious devices of our ironmasters 
to separate. Professor Fleury, of Philadelphia, states that, near 
Troy and the Albany iron w'orks, at Troy, New York, many 
thousand tons of this puddling- cinder are spread over the streets, 
every 1001b. of which contains from 30 lb. to 55 lb. of good iron. 
After many unsuccessful attempts, he has finally succeeded in ex- 
tracting good cast as w^ell as wrought-iron, and has even been so 
fortunate as to produce from this lefuse material a good quantity 
of cast steel. Two gi eat difficulties had to be overcome. 1st. 
The oxides and metallic iron in these cinders are combined with 
silica and other substances in such a peculiar way that, by le- 
melting the same in the puddling, cujjola, or other furnace, very 
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^little of the metallic iron can be extracted ; the combination with* 
stands even the high heat in a steel crucible. 2nd. By re-working 
the cinder with lime alone, or with lime mixed with charcoal and 
clay, the product is red short, and often red and cold short. The 
sulphur, silicon, and phosphorus remain still combined with the 
iron ; all attempts to extract good neutral iron from the puddling- 
cinder by dry admixture of lime are unsuccessful ; no other means 
remain but to destroy or loosen the tenacious chemical combina- 
tion of these substances before they were placed in the furnace. 
Unslacked burnt lime possesses the peculiar property of decom- 
posing silicates during hydration, or slacking, as it is commonly 
called. Taking advantage of this fact. Professor Fleury mixed a 
proper percentage of powdered burnt lime with the fine-ground 
cinder, and, after wetting the whole with water, exposed the mix- 
ture to the drying influence of the atmosphere. The dry com- 
pound was then heated in a common puddling-furnace, and 
'treated like pig iron. He obtained 50 per cent, of wrought-iron, 
which, however, retained still some traces of sulphur. To extract 
these last traces of sulphur he dissolved in the water which he 
used for slacking the lime a small percentage of a chlorine salt, 
and*his expectations were thoroughly realized. The Professor 
states that the process is also applicable to the working of siliceous 
ores, and can be performed m the puddling, cupola, or blast 
furnace. The preparation of the cinder, cost of lime, salt, &c., 
does not exceed 2 dols. per ton ; and, if properly worked, the 
result is invariably a good quality of iron . — lllmtrated London 
News. 


ENGLISH AND SWEDISH IRON. 

Experiments of an important nature have been made at the 
fortress of Carlberg, in Sweden, upon the respective merits of 
armour-idates made in England, France, and Sweden. Messrs. 
John Brown and Co., of Sheffield, sent two plates, one 12 ft. by 
2 ft. 6 in., and one 6 ft. by 3 ft. Sin. Messrs. Petin, Gaudet, 
mid Co., of Lyons, sent two plates, each of 7 ft. G in. by 3 ft. 3 in. 
The Montala Ironworks Company, of Sweden, sent two plates of 
12 ft. by 2 ft. 6 in., and one 6 ft. by 3 ft. 8 in. All the plates 
were of 4i inches thickness, and then bolted to a teak target 
backed with iron plating, and supported by a massive stone pier. 
The two upper plates in the target were the French, and each 
was secured by 1 1 bolts. The next plate below was the longest, 
Swedish, and this was secured by 29 bolts. Below this was a 
tier of two short plates, one Swedish and one English, each 
secured by 24 bolts, and the lowest place was a long English, 
secured, like the Swedish, by 29 bolts. Each plate received six 
shots from the ordinary 68-pounder naval gun. The French and 
Swedish plates broke to pieces, and the English plates remained 
uninjured and free from cracks. The shot used were of Swedish 
iron, and exhibited great toughness as compared with the shot 
used in the English service — the core or centre of the shot, after 
f2 
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striking, being of double the weight 'of the core of the English 
shot . — Army and Navy Gazette. 


PRESERVATION OF IRON AND STEEL. 

Cavalier Novi, formerly Lieut. -Colonel of the Ordnance, has 
read at the Eoyal Institution of Naples a paper entitled ‘'Sub- 
stances for the Preservation of Iron, Cast Iron, and Steel.” It 
was approved and inserted in the Reports of the Academy. After 
having enumerated the principal means for preserving iron 
adopted by the ancients, and still more recently clown to modern 
times, he confines his attention to the three following compositions 
for coating iron works • — 1. Varnish composed of resinous matter, 
such as essence of turpentine, galipot, resin, colophony, &c. 2. 

Varnish, in the composition of which there is quick essence of 
coal, tar, and dry pitch of the same tar. 3. Varnish, the compo- 
sition of which is derived from asphalte and its quick essences,, 
mixed with oxides and various colouring substances. He con- 
cludes by saying that the future preservation of iron depends on 
the positive use of asphalte and its results. The French Govern- 
ment have directed that experiments should bo made on , these 
compositions. 


MANUFACTURE OF IRON AND STEEL. 

Messrs. Williamson, of Parliament-street, and Picard of 
Lyons, have provisionally specified an invention, the object of 
which is to run molten iron or steel directly from a converting 
vessel, capable of rotating motion, into moulds or receivers. 
For a large casting they pour into one mould, or into a receiver 
placed over it, the iron or steel produced in several converting 
vessels by means of conveying gutters, which gutters are in com- 
munication with the converting vessels. Sometimes they make 
the converting vessel portable, and remove several to the mould. 
— An invention which relates to ball, mill, and puddling furnacea 
employed in the Manufacture of Iron and Steel has been provi- 
sionally specified for Mr. Thos. Wright, of Coldbrook Ironworks, 
New Brunswick. The improvements consist in building such 
furnaces in pairs, with a stove formed in the neck, to receive the 
metal preparatory to its being passed forward into the body of the 
furnace, and m applying a blast of atmospheric air to such fur- 
naces, either hot or cold, as required, whereby he obtains a more 
uniform heat, producing a better quality of the manufactured 
metal, with a larger yield also, effecting a saving in fuel, and a 
diminution of manual labour. — Builder. 

NEW ANCHOR. 

A NEW Anchor, invented by Mr. Martin, has been tested on the 
part of the Admiralty. This anchor weighed 24 cwt. 2 qrs. 12 lb. 
on being placed on the testing machine. The distance from the 
centre of the pin, which fastens the shackle to the shank, to a 
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point near the extremity of one of the flukes, was measured, and 
was 5 feet 5 inches. Although subject to strains varying from 9 
to a weight of 24 5-16 tons, its deflection was but one half-inch, 
and the shackle yielded only 1-1 6th of an inch. On being letdown 
to 20 tons pressure, the deflection was decreased 1-1 6th of an inch ; 
at 15 tons it was decreased by 3-16ths ; at 9 tons the permanent 
set was Jth less ; and when all pressure was removed, the original 
dimension was regained. The Admiralty test was 24 5-16th3 
tons. The test wfis then pronounced satisfactory. 


ANVIL-BLOCK CASTING. 

Messrs. Stanley and Co., iron founders. Midland Works. 
Sheffield, have cast an Anvil Block weighing 100 tons. The ope- 
ration of casting began about eight o’clock, and continued until 
three. The mould — to the uninitiated only an immense hole in 
the earth — was situate in the centre of a spacious casting-room, 
having on each side a powerful crane, by which the molten metal 
was conveyed in ponderous “ladles” from the furnaces to the 
mould. The metal was run from two large cupolse and two air 
furnaces. The anvil block is intended for a 124-ton Nasmyth’s 
double-acting steam-hammer, resting on a foundation of oak 
blocks, 11 feet square by 4 feet deep, and 120 large piles driven 10 
feet in the ground by steam-power. The hammer is for forging the 
homogeneous metal for the large Whitworth guns and projectiles, 
marine engine-cranks, and other shafts, weighing from 5 to 8 tons 
each. — Builder, 


IMPROVED MANUFACTURE OP SCISSORS. 

M. SlMMOLET has introduced into Sheffield a new process of 
manufacturing Scissors, which piomises to revolutionize some de- 
partments of that trade : — 

By tiie old process scissors are forced by hand. A flat narrow piece of steel 
of the requisite len{»th and thickness for the sire of scissor required is be.iteu 
on the anvil with a hand hammer into a rude approach to the shape required. 
The bow is mado by punching a hi»le through the shank end, and hammering 
the steel thinner and wider until the requisite width is obtained. The orna- 
mentation of Ihe'shank has to be produced by the hand-file — a long, laborious, 
and therefore expensne, process After nil this labour has been expended 
upon the scissors, they are sent to the grinders to be put into shape Even 
the filer leaves the scissors very rough and uneven, ana the grinding is cou- 
-sequently a laborious operation. By the new process, a great portion of the 
labour we have indica,,ted is saved. Commencing with the narrow piece of 
steel, M Simmolct first chips slight pieces out of the shank bv a single stroke 
of a machine. Another piece is struck out of the centre of the shank end, 
and by the simplest process possible — the introduction of a sort of wedge— the 
bole tnus made is enlarged into the bow. Then comes the simple process by 
which the old plan of forging is superseded, tiling is nearly done away with, 
and the grinders’ labour is materiallv diminished. Dies of the precise size and 
shape of the scissor required are fixed in a steam hammer. The scissor is 
placed upon one die fixed on the aiiMl of the hammer, and is struck with a 
corresponding die fixed to the face of the hammer itself. By this simple and 
ingenious process scissor after scissor is forged almost bv a single blow. The 
object of lorging scissors is, by compressing the pores of the steel, to impart 
lhat hardness, tenacity, and elasticity— in one word, that “ temper” on winch 
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the value of the soisBors as a catting implement depends. We are assured that? 
this result is attained even more perfectly by M. Sunmolet’s 8 team*bammer 
and dies, than by the haud-hammer !of the forger. The forger hammering 
first one part of the blade and then the other, often tempers one part better 
than the other ; but by the use of the steam-hammer perfect uniformity of 
temper 18 obtained throughout. As a question of temper, the machme-mado 
scissor is St least equal to the one made by hand from the same quality of 
steel. In every other respect it is superior. In the first place, the bows and 
shanks, as well as the blades, of machine-made scissors are perfectly uniform, 
and perfect uniformity cannot be secured by the hand-hammer, where the 
workman has to be guided by the eye. In the next place, the ornamentation 
of the bow IS produced by the same stroke that forges the blade. Uowover 
elaborate the ornamentation required, it has only to be inserted in t he die, 
and 18 reproduced m perfection iii the scissor. Thus the long and labonoiia 
operation of filing the straight or slightly curved bow into a highl) ornamented 
one 18 not only saved, but improved upon. The scissor comes fnnn the 
machine with a narrow flange on each edge. The greater part of the flange 
is cut off by machinery, and the hand-file is required only to round oil* the 
edges from ■which the flange has been cut. The steel, moreoier, comes from 
the steam-hammer a smooth and perfect scissor as regards sliapo. There is 
no unevenness of surface to be ground down , only jiolish and edge is required, 
and therefore the work of a grinder is obviously much less than in hand-forged 
scissors Hand-made scissors have to be made in pairs, and require great 
care and labour in fitting. But scissc rs made by these machines are so jier- 
fectiy uniform, that any two taken promiscuously from a heap, fit together as 
a pair, without the least ndaptution, and M Simmolet’s invention proiidcs for 
the riveting by a process as simple os its predecessors. The total result is this: 
—The machine-made scissors are m bow, shank, and blade perfectly uniform ; 
the bows are rounder and smoother inside than those of the hand-forged 
scissors, and are consequently much more agreeable to the lingers m use ; the 
quality of the blade is equal to that of the hand-forged scissors, if the samo 
quality of steel is used ; moreover, scissors entirely devoid of ornamentation 
can be produced cheaper hy machinery than by hand ; and ornameuled scis- 
sors can be produced at greatly reduced prices.— AiriJoed from the ShejHeld 
Independent; lilechan\c$‘ Magazine, 


CAST-IRON GIRDERS. 

Dr. Percy, the eminent metallurg'ist, on visiting the remains of 
the German Bazaar, in Langham-place, after a destructive lire, 
remarked that several of the Cast-Iron Girders of the building were 
much bent, and the cast-iron columns distorted by the operation 
of the fire,— a circumstance of considerable importance with refe- 
rence to the use of cast-iron for building purposes. The girders- 
were 13 ft. long, and 13 in. deep in the middle, tapering off slightly 
tovjards each end, and flanged, as usual, at the bottom. Several 
had fallen to the ground, of which only a few were broken • and 
of tliose which remained entire two were bent laterally ’in a 
striking and nearly equal degree. The flexure was gradual from end 
to end ; the deviation from a straight line at the ends was 32 in 
No cracks could be anywhere detected. Many of tlie cast-iron 
columns, which were still upright, had been singularly twisted at 
the upper part, as though the metal there had been softened hy 
heat, and yielded, without cracking, to the effect of pressure from 
above. As far as Dr. Percy and his friend, Mr. James Fergus- 
son, could judge, there was no very decided evidence of fracture 
in either girders or columns from the injection of water upon 
them ; and yet, from the fused glass and other objects which lay 
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scattered about, it is certain that they must have been exposed 
to a pretty high temperature. Dr. Percy considers these results 
to deserve attention from engineers and architects, and that it 
would be desirable that specimens of these bent girders and 
twisted columns should be preserved in some public museum, 
where they might at all times be accessible for reference. A 
collection of objects in illustration of accidents, such as the 
bursting of boilers, breakage of railway axles and tires, railway 
collisions, &c., would be as interesting as it assuredl}’ would be im- 
portant in a practical point of view. 


NEW MODE OF DRAWING METAL TUBES. 

A POWERFUL hydraulic machine, embracing many constructive 
novelties, has undergone some severe tests at Johnstone, near 
Glasgow. The machine is for Drawing Tubes of cast steel and 
other metals from the cold bar, without join or weld, in the fol- 
lowing manner : — A round bar of cast steel has a hole pierced 
up the centre, and one end tapped to the depth of about Ij in. 
The piece of steel thus prepared has the tapped end — which is 
bevelled back about in., to admit of its being passed through 
a wordle or draw-plate, having a hole 1-1 6th in. smaller than the 
piece of steel to be drawn — secured to the end of the draw-rod, 
which is secured to the flange of the piston ; therefore, when the 
water is pumped into the cylindei, the piston is forced out, and 
in making its travel, draws the steel through the wordle ; but 
were the drawing to take place from the surface alone, a con- 
siderable tcnsional strain would be thrown on the inner particles, 
but this is obviated by drawing over a mandril, having a bulb at 
the end, which not only eases the strain, but polishes the bore. 

The machine, of some 30 tons weight, consists of a double 
cylinder and double pistons, the cylinders having flanges at each 
end about 5 ft. square by 9 in. thick, and having recesses at 
given distances, into which draw-plates, or wordles, and mandrils 
are fitted. The cylinders are placed at a distance of 10 ft.apart, and 
a piston 16J in. diameter, gives motion to a cross-head or plate of 
the same size as the cylinder flange. Into these flanges steel draw- 
bars are secured. When the piston on the right-hand side is 
home, the two flanges are together — in other words, the cross- 
head plate and the cylinder cover are in close approximation. 
The steel to be drawn is screwed into the diaw-bar, when the 
piston, on being forced out with the water, pulls the steel through 
the draw-plate ; and this is continued until the tube is brought 
to the proper size, the steel being annealed several times during 
the process. 

For large tubes the steel is cast hollow, thus saving the cost 
of boring and the waste of metal. The patentees are sanguine of 
being able to make tubes large enough for the bore of the Arm- 
strong gun. Its power is equal to 600 tons pressure, and is the 
first of the kind constructed in Scotland, and for accuracy of 
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workmanship and beauty of execution, reflects great ci’edit on 
the maker, Mr, M'Arthur. — Mechanic!^ Magasitic and Glasgow 
Herald, 


AGRICULTURAL MACHINERY. 

The Exhibition of Implements by the Smithfield Club, at the 
Agricultural Hall, Islington, in December, 1863, was very fine. 
A mere list of articles which attracted attention would be of little 
value ; but a few of the principal implement stands certainly call 
for a notice. Steam-tilling apparatus, for instance, formed a 
marked feature in the exhibition. Mr. Steeven’s balance plough, 
with parallel motion for raising one set of shares out of work, 
while the other set is being lowered into the ground between 
the journeys, is worked by Messrs. Garrett’s stationary engine 
and windlass on Messrs. Howards principle. Messrs. J. and F. 
Howard have improved their steam ploughing implement, by 
placing it upon four wheels, by which the steerage is made easier 
and the plough steadier. To their cultivator they also attach 
ridge- ploughs, so constructed as to be double-acting, making a 
ridge whether travelling backward or forward. This firm is not 
only supplying a large home demand for steam cultivating appa- 
ratus, but has sent out these machines to Germany and France, 
to Italy, Spain, and has lately started two steam-ploughs near 
Lisbon ; it has other sets” in India, and is sending seversfl sets 
to Egypt. While the Britannia Works at Bedford are thus turn- 
ing out this novel species of agricultural machine, in addition 
to the horse-ploughs, harrows, and haymakers, for which they 
are famous, the steam- plough manufacturing is still more largely 
carried on at Leeds. Mr. John Fowler announces that his en- 
gines have broken ground (literally) in New Zealand, at the 
Cape of Good Hope, at Melbourne, in Antigua, Cuba, Barba- 
does, Porto Rico, and Demerara, in the latter country having ob- 
tained a public premium of 1050^. as the most successful intro- 
duction of steam power to the cultivation of the soil, while 
reports already come across the Atlantic of greatly incxeased yields 
of sugar from the use of the new machine. Others of Mr. 
Fowler’s steam-ploughs have gone into Austria and Prussia, and 
into the south of Russia. In India, some of these engines were 
preparing ground for cotton, tea, and indigo ; and in Egypt, a 
large number of them (costly as they are) had been despatched 
and set to work, to cultivate for cotton, and take the place of 
the cattle destroyed by the great murrain. Mr. Fowler stated 
that he was then (Dec. 1863), turning out from his works no 
fewer than four engines per week, and that in February, the 
production will reach one per day, and these pieces of machinery, 
it should be remembered, are worth 800^, to more than lOOOZ. 
each. 

The ‘Uraction-engine,” or the farm -engine, made locomotive on 
common roads, is now largely used for hauling both heavy steam- 
plough machinery and threshing-machines from farm to farm ; 
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and it is probable that much of the present labour of our 
teams in harvesting and manuring will ultimately be accomplished 
by the same engine that already ploughs and grubs. As an in- 
stance of the extent of our foreign trade in agricultural ma- 
chinery, Messrs. Clayton and Shuttleworth, in 1862, sent 120 
steam-engines with thrashing-machines, to their agency in Vienna, 
and these are now in use in Wallachia and Moldavia, and parts of 
Hungary. The trade with Russia is stopped by the war, and 
the unsettled condition of that country; but Italy is purchasing 
largely, and a great German trade is springing up. Egypt 
appears, just now, to be one of the best markets for agricultural 
machines. 

Among the portable engines of Messrs. Tuxford and Sons, for 
steam-culture and thrashing, Appold’s centrifugal pump was 
shown, proved by recent experiments to perform double the duty 
of the old scoop-wheel, in raising water for drainage or other pur- 
poses. Messrs. Tuxford have brought out a new windlass for 
steam-culture, in which frictional gearing is employed for avoid- 
ing breakages of the wire-rope, and the brakes are self-acting. — 
Abridged from the Times' Report. 


SUBAQUEOUS APPARATUS. 

At a late sitting of the French Academy of Sciences, a new 
apparatus for enabling persons to remain under water, or in places 
filled with deleterious gases, was described. The apparatus con- 
sists of a piece of wood having the form and dimensions of the 
human mouth when open. To this piece of wmod two india-rubber 
tubes are fixed, of any length, according to the exigencies of the 
case. The man engaged in the operation is further provided with 
a nose pincher, or instrument for compressing the nostrils, so as 
to prevent the introduction of the deleterious gai or oi water, as 
the case may be. The operator nuts the piece of wood into his 
mouth, and puts on *hc nose pincher ; he stops up one of the 
orifices with his tongue, and inhales pure air from the other ; 
after *%'hich he shifts his tongue to the latter orifice, and exhales 
his breath through the other He continues thus regulai ly shift- 
ing his tongue from one orifice to the other, in the order of the 
inspirations and expirations ; but even a mistake would be of 
little consequence. 


BRIDGE-BUILDING. 

Mr. Spencer has read to the Eritish Association a paper 
{contributed by Mr. Page, the engineer of Westminster Bridge) 
''On the Foundation of Bridges,” at the recent meeting of the 
British Association. After giving his own expeiience in such 
matters, he w’ent on to describe the process of formation. The 
foundation, he said, might be described as a part of the structure 
which resisted the weight of the superstructure, and it was evi- 
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dent that the higher the horizontal place of the resisting mass was, 
the less was the weight of the superstructure upon it, and the 
better adapted as a foundation to resist its pressure. He then 
described the system he had pursued in the construction of four 
bridges over the Thames, and also of the pier at Greenock. He 
considered it important that the foundations of each pier should 
be one undivided structure, and should not be broken into sepa- 
rate parts, as it was in cases where cylinders were used ; and 
that, besides the resistance due to the honzontal area of the 
foundation, it should embrace the additional resistance afforded 
by the friction due to the vertical surfice of the pile, and this, 
short of founding on rock itself, would present the most solid 
resisting mass that could be found. The application of thia 
system to harbours of refuge was a subject of great interest and 
imi)ortance at the present time, both for expedition in completing 
the works and for economy. 


LIGHTHOUSES OP IRELAND. 

The Rev. Dr. Romney Robinson, Astronomer Royal, has 
addressed a letter to the Inspecting Committee of the Ballast 
Board on the Lighthouses of Ireland, which he has recently in- 
spected. He bears testimony to the perfect cleanliness, order, 
and discipline which he found in all the thirty-six lighthouses 
which he visited, and in the dwellings attached to them. Dr. 
Robinson states in a note that, when leaving Gola Sound, though 
the gale was much abated, the waves were 20 ft. high, and of 
such power, that they made a clear sweep over the Stags of 
Aranmore, 45 ft. above the sea level. Referring to the object of 
these establishments. Dr. Robinson makes remarks, which may 
apply to lighthouses everywhere. He says : — 

“ With respect to the optical part of your lighthouses, I was glad to see 
how largely 30 U use the diojilnc system. I was not prepared to find it so ex- 
tensively eni])loyed in the Irish hgbts, nor, 1 think, is the pubhe. Of its 
Bupenonty to the catoptric I have no doubt, and I have now got an additional 
evidence. At Rathlin, when asking the keepers about the visibility of the 
diUorent h^Iits around them, I found that ‘ they saw the Maiden’s (distant 27 
nautical miles) in very clear weather.’ At #ho Maiden’s they saw Bathlm 
habitually ; ‘it was a good and strong light ’ Both lights are first-class, but 
Bathlin is dioptric ; yet, though the latter kind are so much more powerful, I 
think those which I nave seen (with the exception of liockabill) are still sus- 
ceptible of improvement in the following matters . — In some of the earliest — 
for instance, Ballycotton, which m other respects is piTl’ect — some of the 
reflecting prisms are ot very CTeen glass, and a few so full of atrifr that they 
cannot add anything to the illumination, and ought to be replaced by good 
glass. In some cases, the prisms are not properly adjusted, and their light 
does not go where it is wanted. 1 was glad to hear that the commissioners are 
employing a competent person to set this to rights. When once properly 
adjusted, they are not likely to get out of position w'lthout much violence. 
The same may be said of the mirrors which are substitutes for prisms at Bt. 
John's Point, county of Down, These mirrors would be much improved if, 
instead of the amalgam of tin which coats them, they were silvered; but 
prisms would be preferable, especially as this light is red.” 

Dr, Robinson tells the Ballast Board that they are not properly 
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appreciated, and he had himself but a very imperfect idea of th& 
enormous amount of work they do, and do well. 


LIGHTHOUSE CONSTRUCTION. 

The lantern for the Lighthouse of Aranmore, off the coast of 
Donegal, has been constructed by a Dublin firm, — Messrs. Ed- 
raundson and Co., of Capel-strect. It is a huge sixteen-sided struc- 
‘ture, covered with a copper dome, and surmounted by a ball, 
supplied with ventilators, and bearing a wind-vane representing 
an arrow. The height of the structure from its base to the ball 
is 30 feet, and its diameter is 15 feet. “At first sight," remarks 
the Dublin News Letter in describing it, “ one would be inclined to 
believe that it was a large portable house. This lantern will 
stand on a solid mason-work tower of 55 feet high, which will 
make the elevation of the light nearly 85 feet. The floor of the 
lantern is composed of pieces of metal, weighing 16 tons, 
and all jointed together with the greatest precision. From this 
flooring rises a metal wall, presenting sixteen sides. From this 
wall the lantern springs, which is composed of forty-eight com- 
partments, divided by bars of gun-metal, grooved to receive 
plate-glass three-eighths of an inch in thickness. The uprights 
sustaining the dome are of planed iron, jointed with gun-metal 
astragals. The lantern is entered by means of an air-tight door, which 
will open on the platform of the tower, into which the lantern will 
be built and bolted down. The metal walls are lined with polished 
mahogany, in which ventilators are inserted. A curved metal 
stairway leads to an open ironwork gallery surrounding the apart- 
ment at half its heiglit. This gallery will be used for serving 
and tending the light, which will be a revolving one, and of the 
first order. Inside the dome, a circle of iron is introduced, from 
which the T-iron that will support the apparatus for sustaining 
the light will spring. This T-iron will rest on the wrought-iron 
cornice plates at the spring of the dome. Here will also be fixed the 
machinery and fixtures for the revolving gear, to wdiich will be 
affixed a weight, which runs through a hollow metal column, 
having its base at the foundation ot the tower. The weight is 
to be wound up on the principle of a clock. The whole work 
has been cariied out under the immediate supervision of Mr. 
Wigham. It is tho first of the kind ever manufactured in 
Ireland.” 

IMPROVED LEATHER-CLOTH. 

Mr. Szerelmey, the chemist, who exhibited, in the Great Show 
at South Kensington, in 1862, some specimens of his Artificial 
Leather, or Leather-cloth, has greatly improved its manufacture, 
till it now jiromises to become a most important manufacturing 
discovery. While it possesses all the best attributes of leather in 
great strength and durability, it has other and special advantages 
of its own — namely, complete impermeability to water, a flexi- 
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bility and Boftness equal to a woollen fabric, and a cheapness which 
makes its cost scarcely one-third that of real leather. Thus, a 
good calf' skin costs from 10s. to 14s., and yields leather for three 
or three and a half pairs of boots, whereas six square feet of the 
calf-skin leather cloth yields materials for five or six pairs of boots, 
and costs only about 4s. 6(1. The nucleus of a factory has ^been 
established at Clapham, where the leather is now made. The 
fabric used in the manufacture is entirely according to the kind 
of imitation leather wished to be turned out. Thus ‘^moll” — a 
very thick, soft kiijid of cotton fabric made at Manchester — is pre- 
ferred for calf-skin ; fine calico or linen for waterproof material 
for mackintoshes, aiphonias, &c-, as perfectly waterproof as india- 
rubber itself ; and alpaca, silk, cloth, or common cotton for boots 
and shoes, bookbindings, harness, carriage furniture, and all the 
thousand purposes to which real leather is applied. What the 
comj)Osition of the pigment is which in a few hours changes com- 
mon cotton into a substance like enamelled leather, and only to be 
distinguished flora the real article by its non-liability to crack and 
its greatly additional strength, is of course a strict trade secret. 

The mode of manufacture is simple. The fabric to be con- 
verted into leather, silk, alpaca, or whatever it may be, of any 
length or width, is merely wound on rollers beneath a broad knife- 
blade, which by its weight presses in and equally distributes the 
pigment previously placed upon it. A hundred yards may thus 
be done in a single minute ; and in this most simple application 
the whole manufacture begins and ends, except that three coats of 
the pigment are necessary to perfect the leather, and an interval 
of 24 hours must'clapse betw’een the application of each. During 
this period the sheets are caiTied to a drying-house heated to a 
temperature of 94 deg., and where they are hung like oilcloth, 
according to the order in which they arrive, the last comers dis- 
placing those which have completed their time and are ready for 
their second coat. Thus the manufacture never stops, and three 
days suffice to complete “ hides” of any length or breadth to which 
fabrics can be woven. For imitations of morocco or other marked 
leathers the long sheets are simply passed, when finished, through 
iron rollers, which indent them in any pattern required. For 
enamelled leather, the enamel is applied after the third coat by 
hand-labour, which, though slower, of course, than that of ma- 
chinery, is nevertheless rapid enough to cover the sheet in a very 
short time. The enamel, when dry, is infinitely superior to any 
description of patent leather. The pigment which transforms the 
cotton into leather is capable of being tinted to any shade that 
may be wanted of red, green, brown, black, blue, yellow, &c., 
and that whatever are the ingredients of the composition, no ad- 
mixture of india-rubber or gutta-percha forms part of it, inasmuch 
as the leather-cloth when complete, even when left folded and ex- 
posed to considenible heat, is entirely free from the tendency to 
stickiness which has been the great objection to all waterproof 
material . — Abridged from the Times. 
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jeune’s substitute for leather. 

Mr. W, R. Jbune, of Bow, has patented a fabric to be used 
in lieu of leather for various purposes, which is described as 
follows : — 

He takes a long sheet of fabric, felt, or paper, and spreads 
thereon a coating of india-rubber or gutta-percha, or such like solu- 
tion, and when the solvent of the solution is evaporated, a thin 
film of rubber or gutt^ percha is evenly deposited on the fabric, 
felt, or paper ; he next applies a similar coating of india-rubber 
or gutta-percha upon a number of skins or pieces of leather, and 
when the solvent is evaporated by the aid of iron rolls, he unites 
the skins or pieces of leather and fabric, felt, or paper, by passing 
them through the rolls with the rubber surface in contact. The 
fabric, felt, or paper, and skins or pieces of leather now united, are 
rolled upon a drum and placed upon a machine, in which, whilst 
the sheet is kept at the required tension, a knife, running at a quick 
speed, splits off as much of the skin or leather as may be required. 
The fabric, felt, or paper is now covered with a perfect sheet of 
leather ; tlie remaining portion of the skins can again be treated 
in the same manner as before, so that the number of times he may 
split the skins depends upon the thickness of them, and the pur- 
poses for which the fabric is required. The precision of the split, 
ting, which enables him to obtain several or many slices from the 
same skin or piece of leather, is only attained by, the aid of the 
fabric, felt, or paper. 

The fabric, felt, or paper, having a perfect surface of leather, 
may be dyed and embossed in the usual way, and a fabric is thus 
produced at a great reduction upon the {>rice of solid leather, and 
which, as it contains a film of india-rubber or gutta-percha, is 
waterproof, and therefore fit for many purposes for which leather 
would not be suitable. 

When a waterproof fabric is not required, other cementing ma- 
terials may be employed in place of india-rubber or gutta-percha. 
He ])refers, in producing the fabric above described, to employ not 
whole skins, but square pieces of leather, as these will tit toge- 
ther, so as to cover the whole surface of the fabric, felt, or paper, 
without waste, or the pieces of leather employed may be of other 
forms. — Meehan ics' M agazinc. 

auto-typography. 

Mr. George Wallis may fairly be said to have discovered this 
process, which was suggested by the nature-printing processes, but 
partakes more of the leaden seal process. He prepares a drawing 
on sheet gelatine, with a peculiar sort of ink, described in a 
patent which he has taken out, and containing various ingre- 
dients — such as gum-arabic, peroxides of tin and manganese, 
Indian or Venetian red, &c. ; the purpose being to form, in 
drawing on the gelatine, a raised surface, which is transferred to 
a soft metal plate, on which the drawing leaves its impression. 
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The plate can then be worked from with printer’s ink, in the 
Tisnal way, so as to produce fac-similes of the artist’s drawing. 
That it may produce the more copies without being exhausted, 
it may be coated with steel by Mr. J oubert’s process. Several 
plates can be successively stamped or struck off from the original 
drawing without much damage to the drawing itself. Mr. Wallis 
has invented a special press for taking the metallic impressions, in 
which the pressure is regulated to a nicety: the plates are of 
Britannia metal. 

Wilkinson’s rotary printing press. 

Macnivcn and Cameron's Paper Trade Peview describes this 
new printing-machine, which, it is stated, will print at least 
twice as fast as any now used. It will throw off with ease twenty 
thousand sheets an hour, printed on both sides, cut and folded, 
ready for immediate delivery. The process of printing with this 
machine maybe described briefly as follows : — The paper being 
made of the proper width for the sheet intended to be printed, is 
wound upon a shaft in one continuous piece, in the same fonn as an 
ordinary roll of carpeting, and, at the same time, is damped so 
as to enable it to take a perfect impression. The type, which is 
slightly conical in form, is placed upon the surfaces of two cylin- 
ders, the circumferences of each of which is exactly equal to the 
length of the newspaper to be printed. Each type is made in the 
precise line of the radius of the cylinder on which it is placed, 
and a small projection on one side of the type, with a correspond- 
ing indentation on the other, furnishes a means of locking the 
type together on the surface of the cylinder, so that it is impos- 
sible to displace them by the most rapid rotary motion. The 
machine being set in motion by any ordinary power, the paper is 
unwound from its shaft by the action of an endless apron, by 
which it is carried forward and introduced between the first type 
cylinder and corresponding press roller, where the impression on 
one side the paper is made. After this first impression, the paper 
is still carried forward in a direct line, and immediately passes 
between the second type cylinder and press roller, by which the 
impression is made on the reverse side. The sheet being now 
printed on both sides, is still carried forward into the apparatus 
by which it is folded, and at the precise point when the folding 
process is completed, a heavy standing shears, by a single blow, 
separates it from its original roll, and it drops upon the floor a 
printed newspaper, ready for immediate distribution. 

NEWSPAPER STEREOTYPING. 

Few persons would suppose, remembering the rapidity with 
which a daily paper is composed and printed, that the “forms” 
could be stereotyped. Yet, so it is, and for the sake of that very 
rapidity. The Engineer gives some particulars of the mode pur- 
sued in respect of the Times. The pages are set up with types in 
the ordinary manner, and from these a paper matrix is obtained 
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by pressure. The paper intended to receive the indentation or 
intaglio of these forms is prepared as follows : — Beginning with a 
sheet of very thin and fine but strong paper, known variously as 
bank-post or silver tissue, a sheet of brown paper and two or more 
sheets of blotting paper are successively pasted one over the other 
upon one side of the tissue. The opposite or face side of the 
tissue is dusted with powdered French chalk. The form of type is 
first warmed in a steam oven ; and then, when taken out and laid 
flat, the plastic paper web, prepared for impression, and still damp 
with paste, is placed upon it, and the whole] passed beneath a 
weighted roller. The impression is as perfect as if it had been 
made in the finest wax. The paper comes from the types 
without the least wrinkle, and without cutting or tearing at the 
edges of any one of the thousands of impressions with which it is 
covered. The sheet, too, is nearly dried, and is ready for the 
moulding- frame. As it is not so stiff but that it may be readily 
bent, the paper is now made to assume the curve corresponding to 
the cylinders, (54 in. in diameter, of the Applegath presses and 
those made upon Hoe’s plan by Mr. Whitworth. The paper- 
mould is held betw’een an iron back and a block of fire-clay, 
curved upon its face, and in this position the type metal may be 
poured, and a stereotype plate produced in a few seconds, and per- 
fect, with the exception of trimming the edges and planing the 
back, which operations are accomplished in a few minutes more. 
The paper-mould is not burnt by the contact of the melted type 
metal, which fuses at a comparatively low temperature. A 
slight discoloration and the least smell of burning are the extent 
of the injury to the mould, which, indeed, is good for a dozen or 
more casts, and may then be filed, if required, and preserved for 
years to be again cast from at any tune. The sixteen pages of 
the TimeSy including its double supplement, are thus stereotyped 
between four o’clock and 4*40 every morning, the average time of 
making and finishing each plate being two minutes and a-half. 
Instead of printing off a whole edition from a single form of type, 
as many like impressions may be obtained at one and the same 
time as there are presses for the work. 

THE SEWING-MACHINE. 

Mr. E. P. Alexander, in a paper read at the Society of Arts, 
states : — The Sewing-machine has since gone under a variety of 
patentees’ names, from the accession of real or alleged improve- 
ments ; but hitherto it has been chiefly in America it has pros- 
pered ; and in this country and on the Continent even yet it is, 
comparatively speaking, in its infancy. Since 1860, however, 
when old patents expired, it has taken a start even here : during 
the last two years no less than 20,000 machines have been manu- 
factured in this country alone. But in America it is estimated 
that there are 300,000 machines in use, 75,000 of these m private 
families for domestic sewing ; and the annual saving to the States 
is estimated at upwards of 29,000,000Z. sterling 1 “It has 
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opened avenues to profitable and healthful industry for thousands 
of industrious females, to whom the labours of the needle had be- 
come wholly uni*emunerative and injurious in their effects. Like 
all automatic powers, it has enhanced the comforts of every class, 
by cheapening the process of manufacture of numerous articles of 
prime necessity, without permanently subtracting from the aver- 
age means of support of any portion of the community.” 

Amongst the leading branches of industry which are giving 
employment to these machines in this country are the manufac- 
ture of shirts, collars, sta^^s, mantles, dresses, underclothing of 
all kinds, coats, trousers, caps, trimmings, and boots and shoes. 
In this last-mentioned ti-ade upwards of 3000 machines are now 
employed. Of these about 800 are working in Staffordshire, the 
town of Stafford alone employing from 450 to 500 machines. 
About 800 are in use in Northampton. In Leicester a trade 
entirely new to the town has been create<l through the instrument- 
ality of the sewing-m.achine ; about 300 machines being now 
employed there in the manufacture of boots and shoes. Bristol 
employs about 250 machines, distributed among five establish- 
ments. The towns of Norwich and Ipswich employ about 800 
machines, and a new trade in “ready-made uppers” has been 
created. 

The following comparison of times required to do different kinds of needle- 
work, 13 the result of practical experiments instituted by a sewing-machine 
company in the United States. The fineness of the nork must be presumed 
to bo equal in the two processes. Whereas it took 14 hours and 20 minutes to 
complete a gentleman’s shirt by hand, the same was finished by machine m 
1 hour and 16 minutes. A frock-coat took 16 hours and 35 minutes by 
hand-labour, and^ 2 hours and 38 minutes by machine. A lady’s chemise 
required 10 hours and a half to be produced by band, and one miuute over an 
hour for its production by the machine. A satin waistcoat was made m 7 
hours and 19 minutes by hand, ml hour and 14 minutes by machme. A 
pair of cloth trousers required 5 hours and 10 minutes by hand ; and only 61 
minutes by machine. A lady’s silk dress, which cost the labour of 8 hours 
and 27 minutes by hand, took 1 hour and 13 minutes by machine ; in a 
merino dress the comparative gam in time was greater by 9 minutes. In 
smaller matters, a silk apron was produced hj the machine in 15 minutes, 
which required 4 hours and 16 minutes by ordinarj' workmanship ; while a 
plain apron was made in 9 minutes by machme, which consumed 1 hour 
and 26 minutes by hand. In all the above work, the machinery was driven by 
the treddle . — Once a Week, 


BOOT- CLEANING MACHINE. 

Mb. Polson has described to the Scottish Society of Arts a 
machine for Blacking and Brushing Boots and Shoes. The motive 
power is supplied in the same manner as in the ordinary turning- 
iatbe. Brackets fixed to the frame support a double crank- shaft, 
from which the different brushes obtain their motion. At the 
operator’s left hand is the dusting brusli, a few moments’ appli- 
cation to which is the first stage of the process. At the right 
hand is the blacking brush, which is fed from a small box, and by 
means of a connexion rod, worked from the front of the machine, 
the supply is presented or withdrawn. The boot or shoe, so pre- 
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pared, is then placed under the polishing brushes, steadied upon a 
small self-adjusting platform. The brushes, which are hollowed to 
suit the rounded shape of the boot or shoe, move horizontally with 
great rapidity, closely imitating the action of the arm. The 
brushes give about 300 strokes per minute, being about five or 
six times the number produced by a strong hand and arm. They 
are, moreover, given with perfect equality and steadiness, and 
with a capability of sustaining the work for any length of time. 
The brushes, which are worked from the double crank- shaft by 
means of connecting j*ods, move in the grooves of a framework 
supported by brackets. The inventor then exhibited the machine 
in operation. 


WOOD-SAWINO MACHINERY. 

Messrs. Easton and Amos, of the Grove, Southwark, have 
patented an invention of improved machinery for sawing wood. 
In order to secure the log from rising with the drag of the saw on 
its bed while being cut, the patentees keep it down by means of 
pressing rollers or bowles carried by vertical water cylinders, in 
which stationary pistons are inserted, their rods being pendant 
from a transverse beam of the saw-frame. The upper and lower 
ends of each cylinder are bi ought into communication by an out- 
side pipe, which allows of the water which fills the cylinder to 
pass from one to the other side of the fixed pistons. The water forms 
an elastic packing between the piston and the lower ends of the 
cylinder, and serves to retain the bowles of the cylinders in con- 
tact with the timber when once lowered in contact therewith. 
As this machine would be required to o]>erate upon balks or logs 
©f varying thickness, the cylinders are fitted with a vertical rack 
in gear with pinions for raising and lowering the cylinders • by 
this means the position of the cylinders may be adjusted to suit 
varying sizes of timber. The Mechanics Magazine of June 19, 
1863, by aid of diagrams, describes various other peculiarities and 
advantages of this machinery. 

A LARGE VAT. 

There has been finished at the Vinegar Works of Messrs. 
Hill, Evans, and Co., in Worcester, a monster vat, which stands 
on a 2- ft. dwarf wall of nine bricks in thickness. Its height is 
23 ft. ; it is 102 ft. in circumference, 33 ft. in diameter, and iii 
its construction 225 staves of Dantzic deal, each 3 in. thick, 
have been used. The staves are bound by twenty-three hoops 
of Staffordshire iron 3 4 in. wide and f in. m thickness, and 
the vat will hold 114,643 gallons, or 3184^ barrels. The 
largest known vat next to this is said to be at the porter brewery 
of Messrs. Guinness, at Dublin, which holds about 80,000 gallons, 
so that the Worcester vat exceeds it by upwards of 35,00u 
gallons. The total weight of this mammoth, when full, is 570 
tons. If circular tables were placed inside it w'hile empty, lOO 
persons might conveniently dine round them, and a tolerably 

G 
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numerous school might assemble to tea witliin its walls. Stand' 
ing near to it are two other vats, holding upwards of 80,000 
gsdlons each ; and there are others of 78,000, 50,000, and so on 
down to 1700, and making altogether 76. These vats have been 
built by Mr. J. Oxley, of Frome, Somerset. — Builder. 


PRESERVATION AND ORNAMENTATION OF BUILDING MATERIALS. 

M. Kuhlmann has laid before the French Academy of Sciences^ 
and inserted in the Comptcs Rendus^ vol. Ivii., a memoir, in which 
he treats of the very remarkable modifications of colour, hardness, 
and crystallization due to the action of certain elastic fluids — viz., 
oxygen, hydrogen, nitrogen, chlorine, ammonia, cyanogen, and 
their compounds. He enumerates the principal results obtained 
by directing currents of the gases on various substances placed in 
tubes of porcehain heated to various temperatures, but not sufli- 
cieiit to decompose them. By the action of oxygen, the marbles 
coloured by bituminous substances were decolorized : agates and 
yellow or ^een jaspers took a brown or lively red ; and emeralds 
and sapphires became paler in tint. Red and yellow cornelians 
were decolorized, but the silex which constitutes them became a 
dead white. Chlorine also decolorizes precious stones ; but the 
diamond, ruby, and sapphire resist its action. Maibles and agates 
coloured red by oxide of iron become black by the action of hydro- 
gen, which reduces the oxide. Hydrogen also i educes malachite 
to the metallic state, blackens lapis-lazuli, &c. Ammonia blackens 
red granite, reduces malachite to the metallic state, &c. Several of 
M. Kuhlmann’s experiments support the opinion that the colour 
of many of our precious stones is due to the presence of organic 
matters. When we considtr, ” 8 a 3 s M. Kuhlmann, “the divers 
modifications which the metallic oxides undergo in silicious pastes 
and in marbles by the agency of oxidation, reduction, and sul- 
phurization, we begin to recognise that these modifications are 
sometimes powerful causes in the disaggregation of stones, inde- 
pendently of the changes which result in coloration. In the same 
manner as water whicli has penetrated porous stones breaks them 
up b}^ freezing, so also oxides, in peroxidizing themselves or 
changing into sulphurets, may in time disintegrate the very 
hardest stones. May the collecting these facts tend to the clear- 
ing-up many obscure points in this kudy of the numerous modifi- 
cations which mineral substances undergo on the suidace of the 
globe!” 

M. Kuhlmann also states that the efficacy of silicates of potash, 
or water-glass, for the hardening of stone, &c., having been found 
incomplete when applied to old buildings under the influence of 
ammoniacal emanations and constant humidity, the inventor has 
tried, in the case of brick walls, a mixture of tar obtained from 
the distillation of coal, laid on as hot as possible, the wall having 
been previously heated by placing near it a portable coke fire. 
I’his having been found successful, be was induced to experiment 
with several combinations of coal tar with vanoue mineral sub- 
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stcances, such as oxide of iron, obtained from the combustion of 
iron pyrites ; this latter, united witli one-fourth of its weight of 
coal-tar, gives a plaster, which, when cold, possesses remarkable 
hardness and sonorousness. The application of silicious solutions 
is not suitable for moulded plaster, because, even at the moment 
of contact, there is an exchange of acids ; and a gelatinous solu- 
tion is produced, which forms on the surface of the plaster an 
impermeable layer, and thus prevents the silica from penetrating 
into the centre. In regard to the application of bituminous sub- 
stances for the preservation of many public buildings and monu- 
ments from the injurious action of frost and damp by means of 
the combination of gas- tar with plaster and other substances, he 
thinks that the phenomena attending these combinations well deserve 
the study of geologists in relation to the histories of many of the 
transformations which have taken place on the crust of the earth. 


NEW MATERIALS FOR PAPER-MAKING. 

New Zealand Flax has been tried and found admirably adapted 
for paper-making ; and paper made from it is superior, both in 
strength and ca[)ability of finish, to that made from most of the rags 
now used. From experiments made b}^ Mi. U. Cameron, of Edin- 
burgh, he is convinced there is not a better material for the purposes 
of the paper-maker. The treatment it receives is as follows : — 

The native flax (Piiormmm tcnai) is found in almost every district to such 
an extent, tliat thousands upon thousands ol acres of the most beautiful fibre 
possible, rot on the p;round tor the want of cutting and gathering; which if 
Drought to this country would gi\e unlimited employment to the labouring 
popul.ition. Mr. Cameron has directed his attention to this subject, and to 
make himself practically acquainted with the statcnieut, he made a lengthened 
journey in several districts, both m the mount.iins and swampy places, to in- 
spect and make himselt well acquainted with the plant ; and, for the benefit 
of others, gives tlie result of his iinestigation, as follow’s : — 

“In the swampy grounds I found plantations of flax — as I have before stated, 
thousands of acres The pluul grows from 0 to 13 feet high, and bears a 
beautiliil flower. Alter a few months the leaies turn brown and decay, but, 
if cut, it will bear three fresh shoots in 13 months, so that the quantity of 
fibre on each acre of land might be calculated to be at least from six to ten 
tons or twenty times the produce ol Irish flax. I mt^ state lh.it one-third 
part of this produce might be selected for good useful fibre, for ordinary pur- 
poses of mauufactuniig into cordage, sailcloth, sheeting, and such like , one- 
tbird into ropes, and the like , and the other third into matenal for making 
paper. I can speak from my own knowledge, that jiaper made from the New 
Zealand flax is superior in e\orv respeet to all other, so that here is an abun- 
dance of good usetul matcrml. ’well fitted for maritime purposes, growing to 
an unlimited extent, which only requires to be cut down and converted into 
useful and valuable fibre, without the cost of rent, taxes, manure, or even 
ploughing the land. 

“With reference to the mountain flax, I must state,'! hat m many districts it 
grows too far trom water carnage to be collected so cheaply as tfie swampy- 
grown flax ; but the quality is much finer in the fibre, coiis^nentlv of greater 
value ; even this might be brought to England at fully two-thirds less cost than 
Kussian hemp, and it is of twice the strength.” 

“ On boiling the leaf in a solution of soda for an hour or two, we 
found that the outer green covui ing came oft’ very easily, leaving 
the fibres perfectly clean. Now, the great difiiculty, apparently. 
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8 to get the plant home in a state to admit of this working ; and 
(says Mr. Cameron) we see little difficulty in this, for I found that, 
although being allowed to dry in the warm room, the leaf became 
dry, woody, and crackly, yet on being boiled it became quite soft 
and flexible ; and the fibre, after being cleared of the outer green 
cuticle and gum, resumed its toughness and strength. What, 
then, is to prevent this material from being shipped in sheaves of 
long leaves, which would come as stowage for the heavy portion of 
a ship's cargo at a low* freight * Or, if some slight preparation 
were needed to make it more portable, the leaves could be 
squeezed by a hydraulic press, and packed in bales of 4 or 5 *cwt. 
— taking care to keep the leaves laid out lengthwise and flat. 

‘*On breaking up the leaf, after boiling and teasing it, we found 
it made a very fine cottony pulp ; and treated with caustic and 
bleaching powder, it becomes fit m no ordinary degree for paper- 
making. 

" There is at present little prospect of the plant being suitable for 
spinning, not only owing to the imperfect and very expensive 
manner of preparing it now known ; but even if proper machinery 
were now invented, the fibre w’ould be very dear in consequence of 
the loss in weight from waste in dressing. In tlie meantime, how- 
ever, there can be no doubt of the perfect capability of the article 
for the purpose of paper- making .” — Letter in the Times. 

In a late Sydney newspaper (says the Paper 2'radc Review)^ 
mention is made of a peculiar vegetable substance, taken from the 
root of the Zamiet sptrahs, vulgarly known as the native palm. 
This plant, which flourishes luxuriantl 3 ' over millions of acres of 
land ill New South Wales and other Australian colonies, other- 
wise unproductive, seems to ])os.sesH many other properties which 
would render it highly valuable as a plant of commerce. The 
Bubstance is a soft sort of cotton, very short in the staple, but fine 
and soft, and it would appear preferable for this purpose to the 
refuse cotton of the manufactories of Lancashire, which is bought 
by the paper-makeis at tlie rate of Gd. a pound. The specimen 
was collected at the Clyde Kivcr, near Bateman’s Bay, and is 
described as forming a kind of external clothing to the fibrous 
root of the plant. 

The plant also produces a fine gum (resin '*) as pure as amber, 
which would doubtless be available for many purposes of com- 
merce, although the gums exuding from the palm-trees of New 
South Wales have hitherto been found too brittle for ordinary* use. 
The seed of the plant is commonly used by the aborigimal native.s 
as food, and may be readily manufactured into the finest starch 
and farina, the latter property of the plant having been well 
known and acted on by settlers in the district for some time past. 


METROPOLITAN MAIN DRAINAGE. 

On July 18, 1SG3, the first step was taken towards utilizing the 
new gigantic system of subterranean tunnels which constitute the 
works of the Main Drainage, by lowering the contents of the 
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high-level sewer, w’hich collects the drainage of Hampstead* 
Highgate, and Holloway, Camden Town, Hackney, and Bethnal- 
green, for the first time into the river at Barking. This occasion 
was taken advantage of by a large party of members of both 
Houses of Parliament, members of the Board of Works, engineers, 
and scientific gentlemen, to pay a long visit of inspection to the 
drainage works now in various stages of progress on both sides of 
the river Thames. 

This great plan may best be briefly described as consisting of 
three gigantic main tunnels or sewera on each side of the river. 
These completely divide underground London, from west to east ; 
and cutting all existing sewers at right angles intercept their flow 
to the Thames, and carry every gallon of London sewage under 
certain conditions into the river on the north side below Barking, 
and on the south to near ICiith. These main drains are called the 
High, Middle, and Low 1j \cl seueis, aceuiding to the height of 
the localities which each resj>ectively drams. The High Level on 
the north side is about eight miles in length, and runs from Hamp^ 
stead to Bow, being at its rise only 4 ft. 6 in. in diameter, and 
tlienoo increasing in ciicuniference, as the waters of the sewers it 
intercepts require a wider course, tofift., Oft., 7 ft , 10ft. Gin., 11 ft. 
6 in.; and at its teiTnination, neai Lea river, to 12 ft. 6 m. iu dia- 
meter. Tliis drain is entirely finished, and in full work. Its 
viinhnum full is 2ft. in the mile ; its maximum at the beginning 
nearly 50 ft. a mile. It is laid at a dej>tb of fiom 20 to 26 feet 
below the ground, and drains an area of 14 square miles. The 
Middle Level, as being lower in the vAlley on the slope of which 
Jjondon is built, is laid at a greater depth, varying from 30 to 36 
feet, and even more, below tlie surface ; this extends fi om Kensal- 
green to Bow. The Low Level wdll extend from Cremonie to 
Abbey Mills, on the marshes near Stratford, the city portion to 
pass through the Thames Embankment. At Bow the Low Level 
waters will be raised by powerful engines at a pumping station to 
the junction of the High and Middle Level ducts, thence descend- 
ing by their own gravity through three tunnels to the main reser- 
voir and final outfall below Barking. These three tunnels are 
each 9ft. 6in. in diameter and nearly four miles long. Great 
engineering difficulties existed in the construction of these mam 
arteries, as, from the height at which they all meet, it was neces- 
sary to take them above the level of the marshes leading to Barking. 
Eor a mile and a half the embankment which encloses the three 
tunnels is carried on brick arches, the piers going ISft. below the 
surface, and being based on solid conciete. In the marshes at 
Barking the reservoir for the reception of the sewage of the north 
side 18 a mile and a half long by 100 ft. wide and 21 ft. deep. It 
is made of this great length in proportion to width, to allow of its 
being roofed with brick arches, which are again covered with earth 
to a considerable thickness, so that not the slightest smell or 
escape of miasma can take place. This reservoir is capable of con- 
taining more than three times the amount of sewage which can 
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enter it while the pipes are shut ; and thus, when all is complete, the 
works will not only be large enough to carry oflP all London’s sewage 
now, but its sewage when London is double its present size. 

While the sewage is in tlie reservoir we have spoken of, it will 
be completely deodorized by an admixture of lime. When the 
tide is at its height, the sluices which pass from the bottom of the 
reservoir far out into the bed of the river will be opened, and the 
whole allowed to flow away. It takes two hours thus to em])ty 
the reservoir, by which time the tide will be flowing down strongly, 
and wdll carry its very last gallon a distance of 13 miles below 
Barking, which, being itself 13 miles below London, will place the 
contents of the sewers, every 12 hours, 26 or more miles distant 
from the metropolis. It will all be earned away a distance of 13 
miles, then deodorized, then suffered to escape into a body of 
water more than a hundred times greater than that into which it 
now crawls ; and thus disinfected and diluted, so as to be without 
either taste or smell, swept still further down the stream, till every 
trace of it is lost. 

On the south side the three great sewer arteries are constructed 
on similar plans — the High Level from Dulwich to Deptfoi d ; 
the Middle from Clapham to Deptford ; and the Low Level 
from Putney to Deptford. At this point is a pumping station, 
which raises the water from the low to the high level, whence it 
flows away through a 10 ft. tunnel to Crossness Point. One part 
of this tunnel, passing under Woolwich, is a mile and a half in 
length, without a single break, and diiven at a depth of 80 ft. 
from the surface. At the outfall will be another pumping station, 
to lift the water to the reservoir. The southern reservoir is only 
five acres in extent ; that on the north is fourteen. In the reser- 
voir the sewage will be deodorized and discharged in a similar 
way to that we have already described. 

The visitors, on July 15, first in8])ectcd the channel for the 
overflow of storm- water ; next the tvo culverts, as laige almost as 
railway tunnels, which carry the sewage to the cast and west 
pumping stations. Before the entrance to the pumps are massivo 
iron strainers, which keep out all the coarse refuse brought dowm 
the sewer, and which is afterw’ards di edged up by the filtli-hoist 
into the filth-chamber, whitli is flushed in the river at low water. 
The pumping stations will each consist of an engine-house, con- 
taining 10 boilers calculated to work up to 5U0-boise i>ower 
nominal. This power w^orking througli eight pumps of 7 ft. 
diameter, and 4 ft. stroke, will daily raise 10,000,000 cubic ft. of 
sewage from 19 ft. below low water to the level of the outfall ; 
but, incase of necessity, the pumps can raise 25,000,000 cubic ft. 
per day. The reservoir into which it will all flow, wdien roofed 
in with brick, will hold 20,000,000 gallons of sewage. The visitors 
were next taken across the river to the Barking outfall, W'here the 
works are larger, simpler, and much more advanced, for on the 
north the sewage is brought at such a level as to discharge into 
the reservoir by its own gravitation. The reservoir here is far 
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advanced, a great deal of it being roofed in, so that all -will be 
completed in a few months more. Close to the reservoir the 
oontents of the High Level sewer were turned on into the 
river direct, and not, as they will in future flow, through the 
reservoir. 

Tiie total length of the three rows of intercepting sewers, the 
course of which we have sketched on each side of the river, 
will be 50 miles ; and before all the works are completed, 800,000 
cubic yards of concrete will be consumed, upwards of 300,000,000 
of bricks, and 4,000,000 cubic yards of earthwork. 

To appreciate the benefit which will result to the metropolis 
from this great work, it will be best to glance at the evils which 
it will avert. The Thames had been since 1849 the receptacle of 
all the cesspools of the metropolis, through 7 00 or 800 miles of new 
drains, by which some 200, 000 additional gallons of sewage were 
daily contributed, at low water, containing no less than 300,000 
tons of organic matter, or filth. Thus, year after year, the 
Thames was made the largest and dirtiest open sewer in Europe, 
The result, as a matter of course, was that in the summer months 
the stench from the river has occasionably been intolerable. In 
1857 and 1858, great quantities of lime and chloride of lime were 
put in daily; and in 1559 the dose had been increased to 110 
tons of lime and 12 tons of chloride of lime, costing some 1500^ 
per week. Even in a pecuniary point of view, however, this was 
not the only evil of the system. The Thames in this hot weather 
ran sboit of water, and when there \\as no rain the collections of 
refuse in the sewers bad to be flushed into the river by artificial 
means. This flushing alone during summercost 20,000^. a- year to 
get the poison into the 'Iliames, where 20,O00/. more was generally 
required to keep it from breeding a plague. The tide in summer 
carried off little or nothing. A marked object was set afloat in the 
river and watched, w'lth a view of ascertaining this fact, and for 
three weeks it went backwards and forwards between Vauxball 
and London bridges, without going much further either way. 
Luring the same peiiod, of course, the sew^age of the Thames, in- 
creased by its daily contribution, went backwards and forwaids 
likewise under the summer sun, yet people profess to womler 
why it smells so abominably. The magnitude and importance of 
this evil had long been known, and Air. Bazalgette, the chief 
engineer of the Hoard of Works, fought long and assiduously to 
have the plan improved, and, strongly aided by public opinion, 
bis fight has been successful. His main drainage scheme is nearly 
completed. In less than two years more it will be entirely com- 
pleted, the Thames pui'ified, and Loudon effectually drained — 
Abridged from the Times, July 20, 1863. 

THE WATEIi-KUPPLY OF LONDON. 

The analysis of Lr. K. Lundas Thompson, of the metropolitan 
waters in August, offer some points of special interest and im- 
portance. There was a slight increase upon the organic and total 
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impurity of the preceding month, the most striking examples being 
illustrated by the Kent and Lambeth companies. Moreover, the 
Thames water at London Bridge at high water, was highly 
charged with impurities and sea- water, three experiments having 
yielded a mean of 232 ‘67 deg. of total, and 26*38 deg. per gallon 
of organic impurity, while the amount of ammonia from the 
sewage was *748 grains per gallon. One of the wells in St. Mary- 
lebone contained as much as 2*71 grains ammonia per gallon, an 
evidence of the large admixture of sewage with which it is cour 
taminated. We give the llegistrai- General’s analysis : — 



Total Itnnnritj 
per gallon. 

Or panic 
Imjiunty per 
pillion. 

Distilled Water ... 

Grams or Deg. 

0 0 

Grams or Deg. 
00 

Loch Katniie Water, new siinplv to Glas- 



pow 

2 35 

•005 

Manchester Water Supply 


•OSO 

Upper Marvlebone-street Well 

Tliamcs at London Bridpe 

]()(>• 10 

7 <>o 

232 V>7 i 

20 3S 

Thames Companies. 



Chelsea . 

17 (>s 

1 P) 

Southwark 

](> to 

1 U 

West Middlesex 

]<5 72 1 

1 30 

Grand d unction 

10 01 1 

1 (,<» 

Lauibeth ... 

17 20 1 

1 73 

Other Companies. 

1 


East Louden ... .... 

17.13 

1 00 

Kew liner. .... . ... 

10 00 

1 20 

Kent 

20* 10 ' 

3 OS 


The lablo 13 read thus — Loch Katrine watei contnms m the ^rallon 2 35 
decrees or prams of foreipu matter in solution, of \\hich O"! dcpi ec'- or grains 
are of Tcgetahlc or animal origin. 


THE SOUTH ESSEX WATERWORKS. 

The South Essex Waterworks Company was formed for the pur- 
pose of turning to account a large and, indee(i, almost unlimited 
supply of water at Grays, in Essex. During the ])roee.ss of exca- 
vating a series of chalk-pits on the estate of Mr. Meesom, which 
have been in working for upwards of fift^*^ years, springs of water 
of large volume have been opened, capable of jiroducing many 
millions of gallons daily ; and hitherto this water lias been simply 
wasted by being pumped into the Thames. The water springs in 
question are situated about a mile from the river, and when undis- 
turbed they rise to a height varying from five to eight feet below 
high- water mark. The chalk had been worked out to the level of 
the springs, over an area of sixty acres, when attempts to go 
deeper led to the discovery of this water, w hich a careful scientific 
analysis showed to he entirely free from the presence of organic 
matter, in which respect it is far superior to any of the waters at 
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present supplied to the metropolis, inasmuch as many of them 
contain at least three grains of organic matter to the gallon. 

It became necessary, for the purposes of working the chalk -pits, 
to pump out the water, by which operation, the pumps working 
day and night, a quantity exceeding 2,100,000 gallons was ob- 
tained daily. In the course of weeks’ pumping, tlie water was 
lowered about twelve feet, and it then became possible to exca- 
vate the chalk to that additional depth over a small space ; but if 
the pumps ceased working the water siieedily rose to its former 
height, and a day and a night were occupied in pumping so to 
reduce it as that the w'ork might he resumed. When a space ot 
thiity yards sipare had been excavated to a dej)tli of about 12 ft., 
the pumps were overpowered by the increasing pressuie of the 
water, and by going to a gieater depth, namely, to about 81 ft. in 
a small well, an iiici eased (juantity oi water was apparent. These 
ojierations had been canied on loi many } ears ; yet notwithstand- 
ing that so large a (juantity of water w'as j)umped daily into the 
Thames, no perce])tible alteratum took place in the quantity or 
quality of the water, and it was faiily ]>iesumed that an immense 
supjdy of very puie w’ater might be obtained fioni these sources, 
provided the excavations were deepened and enlarged. With a 
view of turning sucli a valuable w'ater sujipJy to account, a com- 
pany W’as formed, and obtained pow’eis to distnbute water to 
Ilrentwood, Ivomford, Ilford. Balking, and other places in Essex 
between Grays and the adjacent district, to the eastern suburbs 
of Loudon. After providing for these (iistricts, a very large sur- 
plus of water will remain, which it is projiosed to carry to the 
metrojiolis . — Illustrated Loudon Nevis, 

Tlio folhmmg is a description ot the punij .ng appar.itu=(, Ac , fiom particu- 
lars furnished tf> the Mechanics' Murntz'iu , i'> >Iessrs Taston and Amos, the 
engineers to the ^orks The steani-eiigiiu' oinjiloYod lor raisint; the water 
Irom the cb,ilk-jii( to tlie reservoir at Warlei , i^con-.tructed iijiun ihe principle 
kiioMii as W ooll s double evlinder, and is tlie nin»,j eeoiioniic'il and convenient 
agent thst can be einjiloNcd lor this piirjK»-.o The steam islirst used at high- 
pressure in tlie small (wlinder, where it h allowed to exert its lull power 
thioughout the entire stroke , Irom this it passes into a larger iTluuler lour 
pines the capacity ot the sm.ill one, so that it is then expanded to lour times 
its first Inilk, and consequently, its final jiressure is redueed in a like pnq>or- 
tioii , it then passes into the condenser beneath the I'yhnders, \^here ills again 
converted into water, and 111 this jiroeess a vacuum is lormed, whuh draxss 
down the piston on the large cvliiuler, and then the whole jiower of tlie sto.iiii 
is made available The w.aleris raided bv a jmnij), which is worked b\ a lod 
direct from the wrought-iron beam ot the engine The pump is douhle-aeting, 
having both a buokel and jdnnger, and thus represents a eonibinalion of the 
eommon lift-jiurnj', with a loree-punij>, similar toth.vt iistd lor fecduiu' hoilert. 
'J’he bucket is tw uc the area of the plunger, and the eon-equeiue ot tins m — 
that it draws at t he U]i stu^ke the full nMiteuts i>l the barrel, hut imlv dis- 
charges one-half into Ihedehverv pipe, tluMuher hall being di-placed b) the 
plunger at the down stroke This t auses a pretty unilorm ilow ot water, and 
('iiables it to be forced, with the asMsiaiin' ot a large air-\ ('-sel, straight into 
the mam, without the intervention ot a stuiul-pq>e It is believed that this is 
tlie only mstamai of water bemg raised to u height of UK' It through a mum 
fii miles m length. 
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THE BOYAL SOCIETY. 

At the Anniversary Meeting, on St. Andrew’s Day, the Pre- 
sident, General Sabine, commenced his Address with a statement 
concerning the great Southern Telescope recommended by the 
Royal Society and the British Association so long ago as 1853 to 
be established by Her Majesty’s Government ; which representa- 
tion was, however, allowed to remain until 1862, when the Royal 
Society reported to the Government upon the colony of Victoria 
as the site for sucli a telescope. The cost was estimated at 5000^. ; 
the time of construction about eighteen months ; and Mr. Grubb 
was designated as the constructor. It is understood that the 
colony of Victoria is willing to defray the cost of the instrument, 
so that in this instance there is no question of Government aid. 
If the Melbourne Board of Visitors adhere to their original inten- 
tion, it will be a distinction of which the colonists may be proud ; 
that the first reflecting telescope erected at public cost should have 
been set up by them in the southern hemisphere, and on a spot 
which thirty 5’ears ago was a wild solitude. 

Since the Report w^as sent in to the Colonial Office, a few sup- 
plementary letters have been written, one of which is likely to 
influence the whole question. It is addressed to General Sabine 
by Mr. Lassell, and runs thus : — ‘‘On the occasion of my tem- 
porary visit to England, I have had the opportunity of looking 
into some of the correspondence respecting the proposed 4 ft. 
telescope for Melbourne ; and, in consequence, I should be glad 
to be allowed to state that I do not intend to continue ray obser- 
vations with the telescope of this size now erected in Malta beyond 
the period of twelve or at most eighteen months from the present 
time (July, 1863) ; and that if this equatorial should meet the 
requirements of the Melbourne Committee, I shall then be glad to 
place it at their disposal.’’ We have rarely seen so munificent a 
gift offered with so little ostentation. It forms a suitable pendant 
to the generous intentions of the colony of Victoria towards astro- 
nomical science. Mr. Lassell’s offer wdll hardly be declined, unless 
his telescope be obviously insufficient for the proposed work. If 
accepted, the colonists will then have 500 Oi. available for some 
other scientific enterpiise. — Athcnceum^ No. 1882. 

The President then passed on to the pendulum experiments 
about to be made at the principal stations of the great Russian 
Arc, under the direction of M. Savitsch. This officer liad been 
informed by General Sabine, that the invariable pendulums em- 
ployed in the English exjieriments were now in the possession of 
the Royal Society, and would be readily lent, if applied for. The 
constants of these instruments, including the coefficient in the 
reduction to a vacuum, having been most carefully determined. 
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they were ready, with the clocks and stands belonging to them, 
for immediate use ; and would have the further advantage that 
experiments made with them in Russia would be at once brought 
into direct connexion with the British series, extending from 79® 
N. to 62° 66' S. latitude. The communication was most cour- 
teously received and replied to. It appeared, however, that a 
detached invariable pendulum had been already ordered by the 
Russian Grovernment from M. Repsold, of Hamburg, shorter than 
the English pendulums, for convenience in land transport, and 
with two knife-edges and two fixed lenses, symmetrical in size and 
shape, but one light and the other heavy, and so arranged that 
the times of vibration should be the same on either knife-edge in 
air of the same temperature and density. M. Savitsch expressed 
his desire to bring this pendulum in the first instance to Kew, 
and to secure thereby the connexion of his own with the English 
series ; when he would have the opportunity of testing the exact- 
ness of the correction for buoyancy by vibrating his pendulum on 
both its knife-edges in the vacuum apparatus which is now esta- 
blished at Kew. 

It is much to be desired, proceeds General Sabine, that a 
similar series of pendulum experiments to those about to be under- 
taken in Russia should be made at the principal points of the Great 
Indian Arc ; and the steps which are underetood to be in progress 
in providing new instruments for the verification of the astrono- 
mical and geodesical operations of the Trigonometrical Survey of 
India, and to give them a still greater extension, would seem to 
present a most favourable opportunity for the combination of 
pendulum experiments. In such case the pendulums of the 
Royal Society might be made available with excellent effect. 

The proposed measurement of an arc in a high north latitude 
by the Swedish Government may fitly be taken in connexion 
with the above. A preliminary survey has been made at tho 
recommendation of the Royal Academy of Sciences at Stockholm, 
to ascertain the piacticability of tho operations, and with en- 
couraging results. From Ross Island, at the extreme north of 
Spitzbergen, to Hope Island, at the extreme south, suitable 
angular points for a triangulation have been examined and selected. 
These include about 1° 5i)' of the proposed arc of 4^ degrees. In 
the summer of next* year this preliminary survey is to be con- 
tinued. “The northern portion,” as stated in the report of the 
Swedish surveyors, “presents no impediments which may not 
be surmounted by courage and perseverance,” and if piesent 
hopes be realized, it is probable that the measurement of the arc 
itself may be commencetl in the coming year. 

This subject was first brought before the Royal Society at one 
of their evening meetings last session by Dr. Otto Torell, of 
Stockholm, whose visit to this country will be remembeied with 
sincere pleasure by those who had the good fortune to make his 
acquaintance. That it has a special interest for their Rresident 
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will appear from the following passage, which we give in General 
Sabine’s own words. 

“ I may perhaps be permitted,” he remarks, ''to allude for a 
moment to the peculiar interest with which I must naturally 
regard the proposed undertaking. The measurement of an arc^f 
the meridian at Spitzbergen is an enterprise which nearly forty 
years ago was a cherished project of my own, which I had planned 
the means of executing, and w'hich I ardently desired to be per- 
mitted to carry out personally. I may well therefore feel a 
peculiar pleasure in now seeing it renewed under what I regard 
as yet more promising auspices : — wdiile I cannot but be sensible 
of liow little I could have anticipated that I should liave had the 
opportunity, at this distance of time, and from this honourable 
chair, of congratulating the Swedish Government and Academy 
upon their undertaking ; and of thanking Dr. Torell for having 
traced its origination to my early proposition.” 

Spectrum analysis next claims attention ; in this instance in 
its astronomical applications. Attempts have been made to 
discover the chemical nature of the atmosphere of some of the 
fixed stars by a combination of the prisms of a spectroscope 
\> itii a powerful telescope. It is a nice and difficult experiment, 
lendered more difficult by the movement of the star while under 
observation, and by the enormous distance through which the 
rays of light travel before they arrive at the instrument. The 
difficulty, however, is not insuperable, and we are glad to learn, 
on the authority of the President’s address, that a distinguished 
chemist and an able astronomer have associated themselves for 
the investigation of this important question. The knowledge 
and experience of the one wull be a check against drawing con- 
clusions from delusive lines in the spectrum, while the practical 
skill of the other will insure that the drawings or photographs of 
the spectra shall be actual representations. The Transactions 
and Procccdimjs of the Iloyal Society alieady contain papers on 
this subject, and we may expect that important additions whll be 
made before the next Anniversary. 

Chemists and others who may devote themselves to this subject, 
would do well to study the Rev. Dr. Robinson’s paper recently 
published in the Philosophical Transactions, in which certain 
questions aie discussed, very important fti spectrum analysis. 
These questions, as General Sabine states them, are — “Each 
elementary gas and each metal shows certain well*maiked cha- 
racteristic hues, from the presence or absence of which it is com- 
monly assumed that the presence or absence of the element in 
question may be inferred. But the question may fairly be asked, 
Has it been established that these lines depend so absolutely on 
chemical character that none of them can be common to two or 
more different bodies ? Hivs it been ascertaincii that, while the 
chemical nature of the bodies remains unchanged, the lines never 
vary if the circumstances of mass, density, &c., are changed 
What evidence have we that spectra are superposed, so that we 
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observe the full sum of the sx)Octra which the electrodes and 
medium would produce separately Perusal of Dr. Kobinaon’s 
experimental answers to these questions will save many an ope- 
rator Irom erroneous conclusions. 

The topic next treated of is gun-cotton ; an explosive subject, 
on which, as General Sabine informed the meeting, a full IJeport 
by a Committee of the British Association is almost ready for 
publication. The Austrian Government, when applied to for 
information, responded in the most willing manner, and sent over 
General von Lenk with another officer to communicate with the 
Committee all that they had learned and discovered on the subject 
during a twelve years’ course of ligorous experiments ; and that it 
is demonstnited by these experiments that properly prepared gun- 
ootton is not “liable to spontaneous combustion : it can be trans- 
ported from place to place with perfect security, or be stored for 
any length of time without danger of deterioration. It is not 
impaired by damp, and may be submerged without injury, its 
original qualities returning unchanged on its being dried in tho 
open air and in ordinary temperatures.” An officer from the Con- 
federate States, who was present at the late meeting of the British 
Association at Newcastle, was so much struck by what he lieard 
concerning gun-cotton, that he immediately sent off a report there- 
upon to his government ; and we hear that gun-cotton is now one 
of the defensive appliances at Charleston. 

I’his year, the Copley Medal and the two Boyal Medals were 
awarded to Englishmen ; the Copley Medal to the Ilev. Adam 
Sedgwick, for his observations and discoveries in the Geology of 
the Palaeozoic Series of Bocks, and more especially for his deter- 
mination of the characters of the Devonian System, by observa- 
tipns of the order and superposition of the Killas Hocks and their 
Fossils in Devonshire. 

The other awards were, a Boyal Medal to the Bev. Miles Joseph 
Berkeley for his researches in Cryjitogamic Botany, especially 
Mycology. Mr. Berkeley’s labouis as a cryf>b>gamic botanist for 
upwards of thirty-five years, during which they have been more 
especially devoted to that extensive and most difficult order of 
plants the fungi, have rendered him, in the opinion of the botani- 
cal members of the Council, by far the most eminent living author 
in that department. These laboure have consisted in large measure 
of the most arduous and delicate microscopic investigation. Next 
a Boyal Medal was aw’arded to John J^eter Gassiot, Esq., for his 
researches on the Voltaic Battery and Current, and on the Dis- 
charge of Electricity through Attenuated Media. These contnbu- 
tions are of high value, and in some respects peculiar. Tlieir 
experimental part has been conducted on a scale of magnitude 
and power unmatched since the days of Davy and of Children, 
with apparatus of the highest perfection, and with consi.uimate 
dexterity and skill ; and the discussion and interpretation of the 
facts observed are characterized by sound theory and sober judg- 
ment . — Ahridyed from the Athenaum Report. 
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PEKNCH ACADEMY OF SCIENCES. 

At the public annual sitting of this body, under the presidency 
of M. Duhamel, the prizes for 1862 were thus awarded 1. That 
of statistics to Jjll. Mantellier, Councillor to the Imperial Court of 
Orleans, for his paper on the value of the principal provisions and 
goods sold in the market of Orleans in the 14th, 15th, 16th, 17thy 
and 18th centuries. An honourable mention was awarded to M. 
Champion for a work entitled, *‘The History of Inundations in 
France from the 6th century to the Present Day.” 2. Two Bor- 
din prizes on the question *'To determine by experiment tho 
causes likely to influence the differences of position of the o])tical 
and photogenic foci,” were awarded to MM. Felix Teynard, of St. 
Martin, near Grenoble, and Carl Miersch, of Dresden ; the former 
receiving a gold medal of the value of 2000f., the latter one of 
lOOOf. 3. The prize of experimental physiology was divided 
between M. Balbiam, who received 1800f. for his labours on the 
sexual generation of infusoria, and MM. Chauveau and Marey, of 
the Veterinary School of Lyons, who received 1200f., together 
for their remarkable inquiiies into the laws of cardial circulation. 
4. The Album bert prize of 2500f. on the question of spontaneous 
generation, was unanimously awarded to M. Pasteur, just admitted 
a member of the Academy. 5. Another Alhumbert prize of 
2500f. was divided between MM. Lereboulet and Dareste, for 
their labours on ‘‘the development of the embryo of a vertebrated 
animal by the action of exterior agents.” 6. The late Dr. decker’s 
prize for the advancement of organic chemistry, was awarded to 
Mr. Thomas Graham, on account of his researches on molecular 
diffusion as applied to chemical analysis. 7. The Barbier Prize 
was given to M. Cap, for his labours on glycerine. Many prizes 
proposed in the preyious year were not awarded at all. — Galignani. 


CONTACT BETWEEN SCIENCE AND ART. 

At the Boyal Institution, Cardinal Wiseman has delivered a 
lecture “ On the Points of Contact between Science and Art.’^ 
He considered the subject in its relations separately to painting, 
sculpture, and architecture, each of which department of art, he 
remarked, is intimately connected with the progress of science. 
The first representative man in whom science and art were com- 
bined in the greatest perfection was Leonardo da Vinci \ for, though 
little is generally known of that great artist’s scientific acquire- 
ments, he wrote 13 folio volumes on matters relating to science, 
and he had brought that knowledge to bear in executing his works 
of art. The man of modern times who had done most to connect 
science with art, was the late Prince Consort, whom Cardinal 
Wiseman eulogized in high terms, and mentioned the many suc- 
cessful endeavours which had been made by the Prince to promote 
science in connexion with art. The relation between Scripture 
and science was illustrated by reference to the elliptical curves of 
which the form of the human body is composed ; and Dr. Wise- 
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man pointed out an analogy between these elliptical curves and 
the orbits in which the planets revolve round the sun. The study 
of anatomy, also, had been of eminent service to the sculptor. 
The relation between architecture and science, he observed, is so 
intimate, that the operations of the architect are entirely founded 
on a knowledge of the principles of mathematics. To illustrate 
the importance of the application of science to architecture, the 
lecturer explained, in considerable detail, the manner in which the 
dome of St. Peter’s, at Rome, had been repaired when in danger 
of falling. 


DETERMINATION OP THE LONGITUDE. 

M. Le Verrier has announced to the French Academy of 
Sciences, the termination of the operations carried on by means 
of electricity for the determination of the difference of longitude 
between the Observatories of Paris and Madrid. As the distance 
between them is 380 leagues, it has been thought necessary to 
establish an intermediate station at Biarritz. It was stated that 
the synchronism of the relays has left nothing to be desired, and 
the observations of the passage of the meridian are made simul- 
taneously in the best condition possible. The station at Biarritz 
is the last of the network of the geodesy of France, and will 
shortly be connected with that of Spain. The determination of 
the longitude thus accomplished will then be submitted to a double 
controL 


THE ORDNANCE SURVEY. 

One of the first practical results arising from the completion 
of the Triangulation of the United Kingdom is, that we are now 
able to engrave the latitude and longitude on the marginal linea 
of the old sheets of the 1 in. map of England ; and this is now 
being done at the Ordnance Map Office, at Southampton. 

The equatorial diameter of the earth, as derived from the Ord- 
nance Survey, is 7926 ’610 miles, or about one mile greater than 
that given by the Astronomer lloyal in his Figure of the Earth, 
The ellipticity is -sirF'iry- The mean specific gravity is 5*316. 
The elements of the spheroid most nearly representing the surface 
of Great Britain, are : — 

Equatorial somi-diamoter 3963*305 miles. 

Polar 3950*064 „ 

Saturday Beview, 


VARIATIONS OP THE COMPASS. 

In the Revue Maritime et Colonialc, has appeared a letter on 
the deviations to which the needle is liable in consequence of the 
substitution of iron for wood in ships. One of the latest con- 
trivances for diminishing this serious inconvenience is the correct- 
ing Compass, which affords the means of taking the sun’s position. 
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whereby the deviation may be corrected. It has sometimes been 
supposed that fogs and certain other states of the atmosphere could 
influence the needle ; but this has not been bonie out by observation. 
Lightning alone exercises a decided influence on the needle by 
reversing its points, so that north becomes south, and conversely. 
When a vessel is nearing land, the needle is said to be affected ; 
and certain rocks there are that exercise a decided magnetic in- 
fluence on the compass, volcanic rocks especially, but this influence 
is not felt on board ships. But the action of the iron forming the 
ship’s sides is far different ; nothing, not even the interposition of 
a thick non- magnetic body, will stop its influence ; far less, as 
some have believed, a copper coating or thick paint. But the real 
danger proceeds from another source ; since the ship herself, under 
her weight of canvas, may increase the deviation of the needle. 
From experiments made on board an iron-built sailing vessel, 
provided with iron rigging and lower yards of steel, and with two 
binnacle compasses on her poops, and a third placed between the 
mizen and mainmasts, the lower part of which was all of iron, — the 
deviations of the needle were respectively 56 deg., 24 deg., and 
35 deg. Without entering into further details on this matter, the 
writer of the article concludes with condemning the impinidence 
of those who freight an iron vessel before she has been at sea 
for a considerable time, in order to ascertain how her compass 
behaves. Moreover, a captain undertaking the command of an 
iron ship, should be called upon to show that he has jireviously 
been on board such a vessel on a long voyage, so that he may 
know how to deal with the deviations observable on board the 
vessel to be commanded. — Galignani' s Messenger, 


MAGNETIC MOUNTAIN. 

A Magnetic Mountain has been discovered in Swedish Lap- 
land. It is traversed by a vein of magnetic iron, several feet in 
thickness, and said to be the richest hitherto known. M. Berg, 
the owner of the mountain, has opened up the mine, with the hope 
of supplying all the world with loadstones of great power. One 
of these, weighing 68 Swedish pounds, has been already acquired 
by the eminent electrician, Professor Dove, of Berlin. 

magnetic action on clocks. 
ihQ Philosophical Magazine^ Mr. Wm. Ellis, of the Green- 
wich Observatory, gives an account of some experiments made by 
him in order to ascertain whether it would be possible easily to 
change permanently the rate of a clock by the action of magnets, 
and thus avoid the necessity of touching the pendulum. ’J'he 
clock employed was one whose pendulum, vibrating seconds, con- 
sisted of a wooden rod fitted with a lenticular- shaped bob of lead. 
Near the lower end of the jiendulum rod was fixed a permanent 
bar magnet in a vertical position. Above this, and supported by 
the clock case, was fixed another magnet, entirely similar, also in 
a vertical position, and so placed that when the pendulum rod 
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was at rest, the lower end of the fixed magnet was precisely over 
the upper end of the pendulum magnet, llie broad part of the 
magnets was towards the front. The clock rate having been found 
with the pendulum magnet only in position, the fixed magnet was 
then added, and the rate determined with this magnet placed at 
different distances above the pendulum magnet. The clock was 
rated with the poles of each magnet in reversed positions with 
respect to the other magnet, giving four sets of observations. 
Between each set, and again at the completion of the observations, 
the clock rate was determined with the pendulum magnet only in 
position. These determinations of the clock’s normal rate were 
very satisfactory as respects steadiness of rate ; the changes pro- 
duced by the action of the magnets on each other may therefore 
be considered exact. When the adjacent poles of the two magnets 
were similar, the effect of the repulsion retarded the clock ; when 
the adjacent poles were unlike, the effects of the attraction accele- 
rated the clock. As respects change of rate, it appeared for a 
given distance of magnets that, when the adjacent poles were 
similar, the clock was not retarded to the same extent to which it 
was accelerated when the poles were unlike. 


MAGNETIC DISTURBANCES. 

Mr. Balfour Stewart, F.R.S., of the Kew Observatory, has 
read to the Royal Institution a Paper ** On the Nature of the 
Forces producing the greater Magnetic Disturbances.” We can 
only give the chief points. W’hen a bar of steel is magnetised it 
has acquired a tendency to assume a definite relation to our earth. 
Nothing in science is more mysterious than the cause of this. The 
earth (like a great magnet) acts upon a magnetised needle with 
merely a directive force. At the present moment a mariner s 
coin])ass needle points m a direction of about 21 ^ deg. west of 
true north, termed a declination to that extent, and at the same 
time dips downwards, making an angle of about 08 deg. with the 
horizon. This declination and dip vary with time and place. But 
there are other changes which the magnet exjieriences when kept 
susjiended in the same place — 1, The secular change — viz., 
during a great many years ; 2, the annual variation ; 3, the daily 
variation ; and 4, a change due to the moon. In addition to 
these are those curious and unaccount.ible changes termed mag- 
netic disturbances, or storms. Atmospheric storms, even the 
greatest, are only local phenomena ; but magnetic storms are 
cosmical, as has been shown by (Jauss and babine, and occur 
almost at the same moment all over tlie woild. Hence many colo- 
nial observatories have been established. Mr. Stewart having 
explained the methods of observation, and referred to diagrams 
giving results, showed that these magnetic distui bances are con- 
nected with the sun, inasmuch as they obey a daily law, and are, 
moreover, independent of the light of the sun. They have yet a 
still more mysterious relation with our luminary. Schwabe, of 
u 
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DessaUy having for nearly forty years watched and recorded the 
spots on its disc, saw that these spots exhibit a maximum and a 
minimum nearly every ten years ; and General Sabine, having 
discovered that magnetic disturbances have also a ten years* 
period, fortunately thought of comparing the two periods, and 
found that they were precisely the same, having the same years 
of maxima and minima. This brought us into the presence 
of some great cosmical bond, other than gravitation. On one 
occasion the sun was believed to be caught in the very act 
of causing <a magnetic disturbance. On Sept. 1, 18i>9, Messrs, 
(.’arrington and Hodgson, independently, observed a bright 
sun-spot, and at the very same moment the magnets at 
Kew were found to be suddenly disturbed. It has also been 
proved that these disturbances are accompanied by the auroras, 
and also by electric earth-currents, in some case interfering with 
the telegraphic wires, both having a ten-yearly period. The 
nature of the bond by which these phenomena are allied is still a 
profound mystery. Mr. Stewart, however, with diagrams and 
models, endeavoured to elucidate it by the application of the laws 
of induced primary and secondary electric currents, demonstrated 
by Faraday. The earth, being considered as the iron core of an 
electro -magnet, is no doubt excited by some primary current (pro- 
bably in the sun), and, having a conductor round it in the upper 
and moist crust of the earth, and another conductor in the upper 
and rarer strata of the atmosphere, has also an insulator in the lower 
and denser strata of the atmosphere, Mr, Stewart considers that 
every time a small but rapid change takes place in the magnetism 
of the earth it gives rise to a secondary or induced current in the 
two conductors ; and this occasions the electric earth- currents and 
auroras, probably due to the inequality of the earth’s surface. 
AVith regard to the spot in the sun’s disc, Mr. Stewart suggests 
that, if that luminary, by causing magnetic disturbances, is capable 
of producing auroras in the earth’s atmosphere, it can surely pro- 
duce similar phenomena in its own . — J Illustrated London News. 


THE MASS OF THE EARTH. 

Archdeacon Pratt, in the Philosophical Magazine, says : The 
mass of the earth is arranged in nearly spherical strata around its 
centre.” He then proceeds to show by calculation that if the 
outer surface be a spheroid of equilibrium, then all the strata are 
so also, however they acquired that form. He concludes by say- 
ing, in respect to his calculations, that ‘‘no more convincing 
argument, short of an absolute knowledge of the fact, can be pro- 
duced to show that the earth’s mass has derived its arrangement 
and form from having been in a fluid condition, especially as no 
other conceivable cause than rotation acting on a fluid mass, 
could have made the interior of the mass in every stratum bulge 
out towards the equator, and in every part by the precise quantity 
required by the fluid theory,” 
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EIGIDITT OP THE EARTH. 

Prof. W. Thomson, F.R.S., has made to the Poyal Society a 
communication upon this important inquiry. The author proves 
that unless the solid substance of the earth be on the whole of ex- 
tremely rigid material, more rigid, for instance, than steel, it must 
yield under the tide-generating influence of sun and moon to such 
an extent as to very sensibly diminish the actual phenomena of 
the tides, and of precession and nutation. Eesults of a mathe- 
matical theory of the deformation of elastic spheroids, to be com- 
municated to the Royal Society on an early occasion, are used to 
illustrate this subject. For instance, it is shown that a homo- 
geneous incompressible elastic spheroid of the same mass and 
volume as the earth would, if of the same rigidity as glass, yield 
about 7-9ths, or if of the same rigidity as steel, about 2-5 ths of the 
extent that a perfectly fluid globe of the same density would yield 
to the lunar and solar tide-generating influence. The actual phe- 
nomena of tides (that is, the lelative motions of a comparatively 
light liquid flowing over the outer surface of the solid substance 
of the earth), and the amounts of precession and nutation, would 
in one case be only 2-l)ths, and in the other 3-5ths of the amounts 
which a perfectly rigid spheroid of the same dimensions, the same 
figure, the same homogeneous density, would exhibit in the same 
ciicumstances. The close agreement with the results of observa- 
tion presented by the theory of precession and nutation, always 
hitherto worked out on the supposition that the solid parts of the 
earth are perfectly rigid, renders it scarcely possible to admit that 
there can be any such discrepance between them as 3 to 5, and 
therefore almost necessary to conclude that the earth is on the 
whole much more rigid than steel. But to make an accurate 
comparison between theory and observation, as to precession, it 
is necessary to know the absolute amount of the moment of inertia 
about some diameter ; and fi’oni this we are prevented by the 
ignoi-ance in which we must always be as to the actual law of 
density in the interior. Hence the author anticipates that the 
actual deformation of the solid earth by the lunar and solar influ- 
ence may be more decisively tested by observing the lunar fort- 
nightly and the solar half-yearly tides. ♦ These tides, it may be 
supposed, will follow very closely the “equilibrium theory” of 
Daniel Bernouilli for all oceanic stations, and the author suggests 
Iceland and Tenerittb as two stations well adapted for the ditfer- 
ential observations that would be required. 

Die earth’s upper crust is possibly on the whole as ngid as 
glass, more probably less than more. But even the imperfect data 
forjudging referred to above, render it certain that the earth as a 
whole must he far more rUjid than glass, and probably even mor© 

* tide, as far as the inilueuee of either body is concerned, is produced 
at the poles, aud low (average) water at the equator, when its decimation, 
whether north or south, is greatest, and low Abater al the poles aud high 
water at the equator, when the disturbing body crosses the plane of the 
•equator. 
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rigid than steel. Hence the interior must be on the whole more 
ri|^d, probably many times more rigid, than the upper crust. This 
is just what, if the whole interior of the earth is solid, might be 
expected, when the enormous pressure in the interior is consi- 
dered ; but it is utterly inconsistent wdth the hypothesis held by 
so many geologists that the earth is a mass of melted matter 
enclosed in a solid shell of only from 30 to 100 miles thickness. 
Hence the investigations now brought forward confiim the con- 
clusions arrived at by Mr. Hopkins, that the solid crust of tho 
earth cannot be less than 800 miles thick. The author, indeed, 
believes it to be extremely improbable that any crust thinner 
than 2000 or 2500 miles could maintain its figure with sufficient 
rigidity against tide-generating forces of the sun and moon, to 
allow the phenomena of the ocean tides and of precession and 
nutation to be as they are. 


MEAN DENSITY OF THE EARTH. 

In a memoir on this subject by M. Faye, read at a meeting 
of the French Academy of Sciences, the following valuations,, 
from pendulum experiments, are given : — 4 ‘39 by Carlini and 
Plana, at Mount C^nis ; 4‘71 by Maskelyne, Hutton, and Play- 
fair, at Schehallien, in Scotland ; H. J ames, at the same place ; 
5*44 by Reich, 5*43 by Cavendish, and 5*60 by Bailey, by means 
of the torsion-balance ; and G 55 by Airy, at the summit and 
bottom of a coal-mine. 


TEMPERATURE OP THE EARTll’s CRUST. 

It is hard to reconcile the different statements as to the rate of 
increase of Tempenvture in descending through the Earth’s Crust. 

Sir William Armstrong, in 1863, stated to the British Associa- 
tion the increase of temperature below the earth’s surface to be 
one degree of Fahrenlieit for every 60 feet in depth. 

Sir John Herschel states it to be one degree of Fahienlieit for 
every 90 feet ; while JJi. Edward Hitchcock, in his Religion of 
Geology, has the following pass.age : — “The mean rate of increase 
has been stated by the British Association to be one degree of 
Fahrenheit for every 45 feet.” 

The Mining Journal of November 24, 1860, records’ — “At 
the Manchester Philosophical vSociety, Dr. Fairbairri made some 
observations respecting experiments conducted in the Bukinfield 
coalpit for the purpose of determining the increase of temperature 
below the earth’s surface. He stated that from these experiments 
a mean increase of one degree Fahrenheit for eveiy 71 feet had 
been arrived at.” 

On comparing these statements, a vide difference in the results 
will be observed, sufficient, almost, to lead one to conclude that 
the increase was really variable in the different districts where the 
experiments were tried. 
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A solution of the difficulty has, however, been attempted in the 
'following communication to the Times : — 

That this earth was once a fluid mass bears mathematical demonstration. 
The constitution, appearance, and position of the “unstratified” rocks in- 
dicate that this fluidity was due to intense heat, and we conclude that we now 
inhabit the cooled surface of a once molten plobe. The fact that the tempera- 
ture increases with the depth — as proved in Artesian wells and mines, cou})led 
with volcanic phenomena and thermal springs — has induced the belief that 
the centre of the earth still remains in a state of fusion. If this be the case, 
and the rise of temperature in descending a mine be due to the approach to 
this molten matter — even allowing for the difference of conduction in the 
various strata in which the observ'ations were made — such large difiierences as 
“to the rate of increase ought not to appear. 

But, in addition to this objection, there are many facts which militate 
against the “ molten centre ” theory. 

In the Saudwich Islands there is a volcano — Mount Loa— 10,000 feet high ; 
4000 feet from its base there is a lateral crater, Kilanea. It frequently 
happens that one crater is in active eruption while the other is quiescent. 
Now, it IB clear that these craters cannot olitain their lava from the same 
reservoir, for the same pressure which forced the lava to the highest crater 
would also produce a jel 60fK) feet high from Kilanca. 

The density of the earth would be very much increased were the centre 
molten. It has been proposed, in order to evade this difliculty, that the 
temperature is so intense 150 miles beneath us, that all matter is in a 
gaseous state ; but unless our notions as to the possibility of contaimng a 
gaseous sphere in a liquid envelope materially change, this supposition must 
be abandoned. 

That this interior heat has no eflTect on the surface of the earth is inconceiv- 
able ; for if a sphere of iron 12 incheH in diameter, heated to 120 deg., be 
supposed to represent this molten centre, the crust on which we hve will be 
but the thickness of writing paper, and what insulator can be found of such 
a thickness that it will be able entirely to repress even the low heat of 120 
deg.? 

But the supporters of the “molten centre” theory have a still more serious 
difliculty to contend with. 

By means of the times of eclipses left us by llipparehus 2iX)0 years ago, we 
-can prove that the earth has not cooled, or, m other ^^ord8, that the day has 
not shortened ; and can any one be found during enough to assert that a ball 
of intensely heated matter, covered with a skin of by no means the highest 
insulating powers, of a thickness only 1 -160th of its diameter, could float in a 
space which has a temperature of 220 deg. for 2000 } cars without cooling even 
li fraction of a degree ? 

Then how is the increase of temperature in descending mines to be accounted 
for, if the “ molten centre” theory be abandoned On exanuning tables of 
experiments in mines, it w ill be found that tlie temperature only increases 
when the mine is working. 

The Oatfield engine-shaft, at a dejith of 1H2 fathoms, had a temperature of 
77 deg. 80 long as the mine was working ; but, on being abandoned, in a few 
months it had cooled down to (H» deg , audin many mouths after it had reached 
its equihbrura, 54 deg. 

The highest heat, given in a table by Mr. Moyle, was found in the lluel 
Abraham shaft, at a depth of 1-100 feet, where the air was 90 deg. But since 
the construction of that table a lode was pierced ni a Coriusii mine which 
contained water of so lugh a temperature, that the miners were scalded ; and 
it still retains the name of “ Boiling Wat^r Lode.” 

Of ten abandoned mines, only one was found in which the temperature at 
^ varied, and probably in that mine the temperature hud not tune to become 
equihbnated. In the Herland shaft, for example, the temperature was 64 
deg at a depth of 60 feet, and it did not vary the whole deptn of the imne, 
1150 feet. 

We must therefore seek some other heating agent than the “ molten 
centre," since the abandonment of a mine cannot possibly afteet the radiation 
-of heat from the “ molten mass beneath.” Chymieal action seems to be one 
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of the chief causes of the phenomenon (the oxidization of the substances 
newly exposed to the action of the air). The friction in extricating the ore, 
the presence of the miners, the heat of their candles, blasts, eleetnc currents, 
&c., all aid to raise the temperature, and this temperature would naturally 
increase as the mine deepened, in consequence of the greater density of 
the air. 

Seeing all these variable causes, the writer considers there to 
be no difficulty in accounting for the discrepancy in the results of 
the investigation of the savans above quoted. 


KADIANT HEAT. 

Professor Tyndall has detailed to the Royal Institution his 
latest researches on Radiant Heat, which he defined as an ex- 
plorer of the condition of the ultimate particles of matter, and in 
the investigation of which exceedingly delicate apparatus are 
indispensably requisite. The Professor employed as the source of 
heat a plate of copper heated by a gas flame, and compensated by 
a cube of copper containing boiling water, A brass tube was 
employed (having portions adapted to receive the gases and 
vapours to be examined), the tube being stopped air-tight at its 
two ends by plates of rock salt, and attached to an air-pump, by 
which it might be exhausted at pleasure. Former experiments 
were made witli the same thicknesses of gas and vapours. The 
experiments the subject of the discourse had been made in 
order to compare the absorjition of the rays of heat by different 
thicknesses of gas. In order to effect this, Mr. Becker con- 
structed a fine piston appamtus, by which the absorption of the 
100th of an inch of olefiant gas could be easily measured, and by 
which the absorption of half an inch of the gas was actually 
shown to the audience by moans of a mirror attached to a deli- 
cate galvanometer. On the wall were exhibited the tabulated 
lesults obtained by experiments, showing the absori)tion of 
different thicknesses of carbonic oxide, carbonic acid, nitrous 
oxide, and olefiant gas in long brass tubes, divided into chambers 
of varying length. The absorption of the 1 00th part of an inch 
of olefiant gas was 0 '99 ; of the 10th of an inch, 5 '22 ; of 1 inch, 
23 '78 ; of 2 inches, 28'65. The results of investigations into the 
dynamic radiation of the above-mentioned gases were also shown 
in a table. In conclusion, I’rofessor Tyndall described his expe- 
riments on the transmission of heat through liquids, in which he 
had operated with the obscure rays of a luminous source. The 
rate of transmission in bisulphide of carbon being 83 per cent. ; 
that of iodine in the bisulphide (an opaque liquid) was 81 '50; 
the transmission in chloroform was 73 ; in alcohol, 30 ; and in 
brine only 26*44 per cent. He stated that the radiant power 
which belongs to the molecules in the gaseous state, adheres to it 
also in the liquid, and most probably, in the solid states. 

HEAT CONSIDERED AS A MODE OP MOTION, 

Under this title, Professor Tyndall has presented, not merely 
to the scientific world, but, as he trusts, to any person of ordinary 
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intelligence and culture, the rudiments of a new philosophy, as 
laid before the Koyal Institution, in a course of lectures, in 
1862. Tlie descriptions of the experiments are elucidated by en- 
gravings on wood ; and the topics treated of in several lectures 
are still further enlarged on in appendixes, and a copious index 
adds very materially to the value of the book. As experimental 
contributors to the philosophy of heat, we have the names of 
Rumford, Davy, Faraday, and Joule ; as theoretic writers, 
Clausius, Helmholtz, Kirchhoff, Mayer, Rankine, and Thomson. 


FIRE FROM WOOD. 

The Indian method of making fire is described in the FranUln 
Institute Journal by Mr. George Davidson, who has in his pos- 
session, a pair of sticks used by the Indians on the north-west 
coast of the United States, which he has himself successfully em- 
ployed. Each stick is IGin. long, the thicker being Sin. m cir- 
cumference, and so cut that a section would give a rough ellipse 
with the largest diameter of an inch. The smaller stick is Ij in. 
in circumference. Both aie crooked and whittled, so that a sec- 
tion shall give an irregular polygon. The smaller stick is of the 
same wood, but more compact in grain, and apparently of a slower 
growth. Both have been thoroughly roasted, and were carried 
carefully wrapped in skin, to prevent the absorption of moisture ; 
accompanying them was carried a bunch of the inner bark of the 
cedar, picked very fine and dried. “To use them,” says Mr. 
Davidson, “the larger has a shallow, circular hollow, less than 
l|th of an inch in depth, made on its broad side, near one end, 
and a narrow groove or channel cut from this to tlie side ; the 
smaller stick has one end made very slightly rounding. Tlu 
Indian squats, holds the larger stick upon tlie ground with hi^-’ 
bare feet, and places under the groove a small bunch of the bark- 
fibre. The smaller stick is then held upright, the rounded end 
placed in the hollow of the larger stick, and, with both hands at 
top and the stick between them, he commences to rapidly revolve 
it by rubbing the bauds upon each other backward and forward, 
at the same time exerting pressure downward, by which his hands 
gradually slip down ; he dexterously — and this is the point of 
success — runs his hands to the top and repeats the previous ope- 
ration. A fine brown powder is soon produced by the attrition, 
and is carried along the side groove among the bark- fibre. This 
powder is finally ignited, and the burning transmitted along the 
groove to the bunch of bark-fibre, which is quickly seized by 
the operator and blown into a flame. Witli the sticks in my 
possession, I have seen them produce a flame in about a minute, 
and have frequently done so myself in three minutes.” The 
Indians now use lucifer-matches, and the sticks are only used 
by Indians unacquainted with white men , — Illustrated London 
News, 
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ON SPECTRAL ANALYSIS. — BY PROF. PLUCKKR. 

It is generally admitted now, that every gaseous body rendered 
luminous by heat or electricity sends out a peculiar light, which, 
if examined by the prism, gives a well-defined and characteristic 
spectrum. By such a speotvum, by any one of its brilliant lines 
whose position has been measured, you may recognise the examined 
gas. This way of proceeding constitutes what is called spectral 
analysis, to which we owe, until this day, the discovery of three 
new elementary bodies. In order to give to spectral analysis a 
true and certain basis, you want the spectrum of each elementaiy 
substance. Most recently, some eminent philosophers, in ex- 
amining such spectra, met with unexpected difficulties, and 
doubts arose in their minds against the new doctrine. Tliese 
doubts are unfounded. The fact is, that the molecular constitu- 
tion of gases is much more complicated than it has been generally 
admitted till now. The spectra, therefore, always indicating the 
molecular constitution of gases, ought to be more complicated 
also than it was thought at first. By these considerations, a new 
importance, a rather physical one, is given to spectral analysis. 
You may recognise, by the spectrum of a gas, not only the chemical 
nature of the gas, but you may also obtain indications of its more 
intimate molecular structure—quite a new branch of science. 

Allow me now to select out of the results already obtained two 
instances. Let me try to give what I may call the history of 
the spectra of two elementary bodies — of sulphur and nitrogen. 
In order to analyze by the prism the beautiful light produced by 
the electric current, if it pass through a rarefied gas, I gave to the 
tube in which the gas is included such a form that its middle 
part was capillary. Thus I got within this part of the tube a 
brilliant film of light, extremely fitted to be examined by the 
prism. The date of my first paper on this subject is the 12th of 
March, 1858. After having provided myself with apparatus 
more suited to my purposes, I asked, about a year ago, my friend, 
Prof. Hittorf, of Munster, to join me in taking up my former 
researches. The very first results we obtained in operating on 
gases of a greater density opened to us an immense field of new 
investigation. We found tliat the very same elementary sub- 
stance may have two, even three, absolutely different spectra, 
which only depend on temperature. In our experiments we made 
use of Ruhmkoi-ffs induction coil, whose discharge was sent 
through our spectral tubes. In order to increase at other times 
the heating jjower of the discharge, we made use of a Leyden jar. 
Now, let us suppose a spectral tube, most highly exhausted by 
Geissler s mercury pump, contains a very small quantity of sul- 
phur. The discharge of the coil will not pass through the tube if 
it do not meet with ponderable matter, either taken from the sur- 
face of the glass, or, if the discharge be very strong, by the 
chemical decomposition of the glass. In heating slowly the tube 
by means of a lamp, in order to transform a part of the sulphur 
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into vapour, all accidental spectrum, if there be one, will dis- 
appear, and you will get a pure and beautiful spectrum of sul- 
phur. I supposed the Leyden jar not to have been interposed. 
If you now interpose it, the spectrum just spoken of will suddenly 
be replaced by a quite different one. We were generally led to 
<iistinguish two quite different classes of spectra. Spectra of the 
first class consist in a certain number of bands, variously shadowed 
by dark traversal lines. Spectra of the second class consist in a 
great number of most brilliant lines on a dark ground. Accord- 
ingly, sulphur has one spectrum of the first class and another one 
of the second class. You may as often as you like obtain each of 
these two spectra. In operating on a spectral tube, containing 
nitrogen at a tension of about fifty millimetres, you will, without 
the Leyden jar, get a most beautiful spectrum of the first class. 
After interposing the jar, a splendid spectrum of the second class 
will be seen. But here the case is more complicated yet. The 
above-mentioned spectrum of the first class is not a simple one, but 
it is produced by the superposition of two spectra of the same class. 
Ignited nitrogen, at the lowest temperature, has a most beautiful 
•colour of gold. When its temperature rises, its colour suddenly 
changes into blue. In the first case, the corresponding spectrum 
is formed by the less refracted bands extended towards the violet 
part ; in the second case, it is formed by the more refracted band 
■of the painting extended towards the red. Nitrogen, therefore, 
has two spectra of the first class, and one spectrum of the second. 

The final conclusion, therefore, is that sulphur has two, nitro- 
gen thi*ee, different allotropic states. It may aj>i)ear very strange 
that a gaseous bofly may have different allotropic states — i.e. dif- 
ferent states of molecular equilibrium. Jt may not appear, per- 
haps, more strange that a substance, hitherto supposed to be an 
elementary one, may really be decomposed at an extremely high 
temperature. From spectral analysis there cannot be taken any 
objection that sulphur ancl nitrogen may be decomposed. Chloride 
of zinc (or cadmium), for instance, exhibits two different spectra. 
If heated like sulphur, and then ignited by the discharge of 
Ruhmkorff’s coil, you will get a beautiful spectrum either of 
ohlorine or of the metal, if either the Leyden jar be not interposed 
or be interposed. There is, in this case, a dissociation of the ele- 
ments of the composed body in the highest temperature, and 
recomposition again at a lower temperature. You may con- 
sider the dissociation as an allotropic state, and, therefore, I 
may make use of this tei-m as long as the decomposition be not 
proved by the separated elements . — Proceedings of the British 
Association, 18G3. 


TRANSMUTATION OP SPECTRAL RAYS. 

Br. Akin in a communication to the British Association, pro- 
posed for simplicity of reference for his present purpose, to call 
the rays of the middle or luminous part of the solar sjiectrum 
Newtonian,’* the least refrangible invisible mya of heat, after 



122 


YEAR-BOOK OF FACTS. 


their discoverer, “ Herschelian,” and the most refrangible invisible 
portion, also after their disco veres', “Ritterian." This last por- 
tion of the spectrum Prof. Stokes has traced to an almost 
unlimited extent. The author then gives a sketch of Prof. 
Stokes’s discoveries as to fluorescence, and the substances he has 
found capable of producing this effect ; and observes upon it that 
the facts as yet noticed by Prof. Stokes only exhibit a degrada- 
tion of the refrangibility of the rays, that is, from the Ritterian to 
the Newtonian, or from a higher part of the Newtonian, to the 
less refrangible part of it. Now, the author conceives that the 
action of carbon and lime rendering the strongest heat of burning 
hydrogen luminous are instances of the Herschelian rays being 
raised to the Newtonian, strongly illuminating part of the spec- 
trum ; and as Prof. Stokes has tenned the other influence 
fluorescence, Dr. Akin proposes to term this calcescence, from 
the power of lime to turn heat into powerful illumination. 


Nirw FORM OF SPECTROSCOPE. 

Messrs. Grunow, of New York, have completed, at the 
suggestion of Dr. Gibbs, a Spectroscope involving a new 
principle, or one for the first time aj)plied to instruments of 
this kind. In this iustnnnent the prism of flint glass has a 
refracting angle of only 37 deg.; the rays which diverge from 
the slit being rendered parallel in the usual manner, by an 
achromatic lens having the slit in its principal focus. The 
bundle of rays then falls upon the first suifaco of the prism at 
a perpendicular incidence, and of course makes an angle of 
37 deg. with the second surface Under these circumstances, 
the refraction takes place at an angle so near the limiting angle 
that the refracted lays emerge neaily jiarallel to the second surface 
of the prism. The amount of dispersion produced in this manner 
is very great, while the loss of light, occasioned by reflexion at the 
first surface in the prisms of 00 deg. placed in the position of least 
deviation, is avoided. The spectrum thus produced possesses re- 
markable intensity, and the dark lines are seen in countless 
numbers and with great distinctness. The instrument in this 
form is sufficient for all chemical jmrposes ; but it is so constructed 
as to permit the use of a second prism, by which the length of the 
spectrum is of course greatly increased. Though the telescopes 
are only six inches in length, with a magnifying power of about 
6, the spectnim compares very advantageously with that of a 
large apparatus with telescopes of eighteen inches focal length and 
one and a half inch aperature and a prism of 00 deg. It may bo 
mentioned that the centre of the second surface of the prism lies 
in the vertical axis of the instrument, and also that in a prism of 
this kind the refracted rays diverge as if from a single radial point 
(which is not the case with prisms of the ordinary construction), 
the angular dispersion being at the same time much greater. So 
far as Dr. Gibbs has been able to find, this form of prism was 
first employed by Matthiesseu. In a litliographed copy of Reg- 
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nault’s "Lectures on Optics’* at the College de France in 1848, 
prisms on this principle, of various forms, are figured and described, 
together with the spectra produced. Tiiese last exhibit an extra- 
ordinary extension of the violet end of the spectrum. A Matthi> 
essen prism of flint glass, in which the first surface is concave so 
as to admit the addition of a double convex lens of crown glass, 
appears to bo preferable for the spectroscope, in consequence of 
the saving of light. — Sil liman's American Journal. 

COLOUR-BUNDNEHS. 

Mr. Jabez HoG(i has communicated to the Popular Science 
IlevieWj a very interesting paper upon the curious defect of 
Colour Blindness, illustrated with several remarkable cases. " The 
number of cases,” says Mr. Hogg, “now upon record, of persons 
afflicted in this way are very considerable ; though until within 
these late years it was supjioscd to be confined to .a very few 
individuals, l^’roni the calculations of various authors, that one 
person out of every jifteen is colour-blind, and from the investiga- 
tions of the late Hr. Wilson upon 11/54 persons at Edinburgh made 
in 1852-53, we gather that — 

1 111 55 confounded red with greeny 
1 in ()0 coulouuded hroicn witli green^ 

1 in 4G confounded Uue uith green; 

hence, that one in iieaily every thfliieen had this imperfection. Pro- 
fessor Siebeck found five out of forty youths in the two upper classes 
in a school at Berlin col oui -blind. I’rofessor Prevost considers it 
occurs on an average in one out of twenty persons ; and Wart- 
mann, whose investigations almost e\haust the subject, thinks this 
estimate is not exaggerated. M. Lubeck rejects this conclusion 
as unsound, from the observations having been made in England 
and (Germany, wheie blue is the prevailing colour of the eyes ; 
and it is a question with him whethei it occurs so frequently in 
peraons the colour of whose eyes are black or hazel. In 
answer to this, it seems the great majority of cases examined by 
Wartrnann had black irides. This consideration, however, cannot 
be of much importance beyond the physiological correspondence 
observable with the oiditlialmoscope between the colour of the iris 
and the fundus of the eye, by the relative determination of the 
pigment nm nigrum in persons of dilferent complexions.” 

Mr. Hogg has published duiing the year the third edition of his 
Manual of Ophthalmoscopic Surgerg, re-WTitten and enlarged. In the 
preface he enumerates the important points already attained by 
means of the Ophthalmoscope ; as the determination of the 
existence or non-existence of cataract ; the approach of cataract ; 
the physical causes of musca* ; cases indefinitely termed amaurosis; 
disclosure of retinal apoplexy, &c. 

IMPROVED STEREOSCOPIC INSTRUMENT. 

Mr. Chormann has exhibited to the Franklin Institute, an 
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improved Stereoscopic instrument. It consists of an outer and an 
inner casing, and a frame ; the inner casing sliding within the 
outer one. To the front edge of the frame, which slides into the 
inner casing, are hinged two arms, each of which is provided with a 
ring for holding a lens. When the instrument is to be used, the 
frame is drawn Irom the inner casing as far as possible, without 
entirely removing it therefrom, and the arms tumed out so as to 
be at right angles to the frame, the picture being secured to the 
outer case by a flat spring, which holds it against the same. The 
glasses may be applied to the eye as in the ordinary stereoscope, 
and the adjustment made by sliding the inner case back and forth 
within the outer one, until the proper focus is obtained. When 
not required for use, the arms holding the lenses may be folded 
together within the frame, and the hatter pushed into the casing ; 
the whole being thus condensed into a compact form of such 
dimensions as to be contained within the waistcoat -pocket without 
inconvenience to the wearer. 


THE CHARIMOEPHOSCOPE. 

This new optical instrument, invented by Mr. H. Troppass, 
has been exhibited by him to the Koyal Institution at a recent 
Friday evening meeting. This apparatus embodies improvementb 
in the construction and apjdication of the well-known kaleidoscope, 
the idea of Sir David Brewster, by whom it was perfected in 1817 . 
In the latter, the beautiful forms produced are uncertain and tem- 
]»orary ; but in the Charimorpho.scopc the effects are entirely under 
the control of the operator, who is thus enabled to produce, in 
relief, delicate and simple, or gorgeous and elaborate, ])attem3, as 
fancy may suggest. Mr. Trejjpass stated that his instrument 
may thus be advantageously employed in designing patterns for 
silks, carpets, architectural mouldings, jewellery, iron- work, &c. 


THE STAR CHROMATOKCOPE. 

Mr. a. Claudet has described to the British Association this 
new instrument. The scintillation and change of colours observed 
In looking at the stars are so rapid that it is very diflicult to judge 
of the separate lengths of their duration. If (says Mr. Claudet) 
we could increase on the retina the length of the sensations they 
produce, we should have the better means of examining them. 
This can be done by taking advantage of the power by which the 
retina can retain the sensation of light during a fi-action of time 
■which has been found to be one-third of a second- -a phenomenon 
which is exemplified by the curious experiment of a piece of incan- 
descent charcoal revolving round a centre, and forming a conti- 
nual circle of light. It is obvious that if the incandescent char- 
coal during its revolution was evolving successively various rays, 
we could measure the length and duration of every ray by the 
angle each would subtend during its course. This is piecisely 
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what can be done with the light of the star. It can indeed be 
made to revolve like the incandescent charcoal, and form a com- 
plete circle on the retina. When we look at a star with a tele- 
scope we see it on a definite part of the field of the glass ; but if 
with one hand we slightly move the telescope, the image of the 
star changes its position, and during that motion, on account of 
the persistence of sensation on the retina, instead of appearing like 
a spot, it assumes the shape of a continued line. Now if, instead 
of moving the telescope in a straight line, we endeavour to move 
it in a circular direction, the star appears like a circle, but very 
irregular, on account of the unsteadiness of the movement com- 
municated by the hand. Such is the principle of the instrument 
employed by the author to communicate the perfect circular motion 
which it is impossible to impart by the hand. The instrument 
consists of a conical tube placed horizontally on a stand, and re- 
volving on its own axis by means of wheels ; inside this tube a 
telescope or an opera-glass is placed, by which, by means of two 
opposite screws, the end of the object-glass can be placed in an 
excentric position in various degrees according to the effect desired, 
while the eye-glass remains in the centre of the small end of the 
tube. Now, if we understand that when the machine makes the 
tube to revolve upon its axis, the telescope inside revolves in an 
excentric direction, during the revolution the star seen through it 
must appear like a circle. This circle exhibits on its periphery the 
various lays emitted by the star, all following each other in spaces 
corresponding witli their duration, showing also blank spaces be- 
tween two contiguous rays which must correspond with the black 
Imes of the spectrum. The instrument, in fact, is a kind of spec- 
troscope, by which we can analyze the light of any star, study the 
cause of the scintillation, and compare its intensity in various 
climates or seasons, and at different altitudes. 

TENEBROSCOPE. 

The Abbe Moigno has exhibited and described to the British 
Association M Soleil’s Tenebroscope for showing the invisibility of 
light. The instrument consists of a long tube, closed at one end, 
but with a short opening in the centre, in which is introduced a 
white ivory ball, capable of being placed and witlnlrawui at plea- 
sure. The object of the instrument is to illustrate the principle 
that light is only the action of the illuminiferous medium by which 
bodies are made visible ; and that neither the light itself nor the 
medium is visible. On looking through the glass, witli the ball 
withdrawn, no light is seen ; but immediately on the ball being re- 
placed, it IS distinctly seen at the end of the tube. 

THE MICROSCOPE. 

The application of sunlight to the Microscope has been made by 
Mr. Wciihani. He placed his microscope in full Minlight, receiv- 
ing the rays upon a concave mirror, and thus enlightened the 
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object placed in the focus of a large converging lens used as a con- 
denser. To soften the excessive brilliancy, he placed the green 
and red glasses of his sextant (which gave a whitish neutral tint) 
over the eyeglass of his microscope. He states that the most deli- 
cate objects, such as the circulation of the sap in the anacharis, 
become visible and afford a chai-ming spectacle . — Lcs Mondes. 


SOLAR EYE-riECES. 

Dr. Lee has described to the British Association the Rev. W, 
R. Dawes’ Solar Eye-Piece. This eye-piece has been long 
known to astronomers, having been described in the Monthly 
Notices of the Astronomical Society. Its principle consists in re- 
ducing the pencil of light which enters the eye to a mknmum ; 
and for this purpose a wheel of diaphragms ranging from 0*5 to 
0*0075-inch is placed in the solar focus, the great heat being kept 
to the metal diaphragm by the interposition of a non-conductor. 
Between the eye-lens and the eye a similar wlieel of coloured 
glasses is introduced to reduce still more the evils which attend 
direct observation. 

Professor Phillips described Cooke’s Solar Eye-Piece, supplied 
by that eminent optician for observations of the sun. In this the 
light is reflected from the first surface of a prism placed within 
the solar focus, the surface being inclined at an angle of 45® to 
the axis of the telescope. Neaily all the heat, and fully 95 per 
cent, of the light, passes through the pi ism, which is one of small 
angle only, and made of prismatic foiiii simply to direct the 
reflection from the second surface out of the field of the eye- 
piece. By this simple contiivance absolute safety and the utmost 
comfort IS insured, and, by the addition of a slightly-coloured 
glass, the surface of the sun in all its minute detail can be studied 
as easily as can the suiface of the moon. The great advantage of 
this method of research over the otheis which astionomers employ 
is, that the whole of the aperture ol the object glass may be 
employed ; and Professor Phillips insisted upon the great value of 
this method of research as evidenced especially by the Nasmy- 
thian and other discoveries made by its moans. 


A NEW DIALIZING MEDIUM. 

A NEW Dializing Medium (viz. porous or unglazed earthenware, 
such as is used in the construction of poious cells lor voltaic batteries) 
has been tried by M, £. Guigiiet, who found difficulty in the em- 
ployment of parchment paper, in conseijuenee of its being acted 
upon by some of the solutions. He states that he placed a porous 
vessel filled with jiure water in a solution of gum and sugar, and 
that at the end of twenty-four houis a great part of the sugai* 
had traversed the porous vessel and passed into the water, but no 
trace of the gum. He also placed a porous vessel of pure water in 
an ammonio- cupric solution of cotton : the water became blue, 
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while the cotton remained in the outer liquid . — PharnmceiUical 
Journal, 


NEW MICROMETER. 

A New Micrometer, by M. H. Soliel, has been exhibited and 
explained to the British Association by the Abbe Moigno. This 
consisted of two Itamsden’s eye-pieces, one fixed near the object 
or image to be measured, the other movable to suit the vision of 
the observer, with a ruled glass micrometer plate placed between 
them. The magnifying power of this eye-piece being ascertained 
by a comparison of the object as seen directlj% with the same 
object as seen through the micrometer, it then became applicable 
to the telescope, the microscope, and even to goniometry by a 
certain adjustment, and having the plate to which the objective 
eye-piece was attached graduated on its circumference. 


A NEW CVLCULATING MACHINE, 

By M. Wiberg, has been presented at the French Academy of 
Sciences. It was affinned to possess advantages over all the pre- 
ceding ones ; it not only calculates but prints the numbers, and may 
be applied in the construction of tables of comjxiund interest, &c. 

INJECTOR OF SOLIDS, 

The Abbe Moigno has exhibited and explained to the British 
Association, on the part of MM. Bourdon and Salleron, an appa- 
ratus called an “ Injector of Solids.” The apparatus consisted of 
two communicating air-vessels — one of glass, the other the air- 
vessel of a small air-gun, the band of which was directed to- 
wards a valve in the metallic end of a glass receiver. Two 
small manometers, on the principle of the aneroid barometer, 
served to mark the state of condensation of the air in these 
receivers, and a cock between them enabled the operator to cut 
off the communication between them. On charging the air-pump 
receiver with only two atmospheres, but the glass receiver with 
even four atmospheres, the bullet driven by the first along 
the barrel of the air-gun was found to have acquired force suf- 
ficient to open the valve kept closed by four atmospheres and 
enter and show itself in the glass receiver. The Abbd stilted that 
this little instrument exhibited, with a solid bullet, the principle 
on which water could be injected through a long pipe into, and 
feed, a boiler in wliich the steam had a considerably higher tension 
than that employed to project the w^ater. 

REPORT OF THE ASTRONOMER ROYAL. 

Ajiong the results of the year’s labour at the Ivoyal Obser- 
vatory, are the following, dated June 6, 1SG3 — 

'‘The meridional observations of Mars, in the autumn of 
18G2, have been compared with those made at the Observatory 
of Williamstown, near Melbourne, Australia, and they give for 
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mean aolar parallax, the value 8*932 sec., exceeding the received 
value by about l-24th part. ” 

“The mean magnetic declination for 1862 is about 22® 52'; 
the diminution in the year appears to be 13'. The mean dip for 
1862 is about 68® 11'; at the present time it appears to be 
68* 4'.” 

Considerable labour has been given to a numerical discussion 
of the Magnetic Storms, from 1841 to 1857. The reductions 
were not quite finished; but they had suggested to Professor 
Airy the idea, apparently confirmed by a separate deduction 
from the magnetic phenomena attending the splendid aurora 
seen December 14th, 186*2, that — “the action of the earth-cur- 
rents upon the magnet is in the same direction in which the 
earth-current flows, and not transverse to the current direction 
as is usual with galvanic currents.’* This result is certainly very 
remarkable. The Astronomer Iloyal adds : — “If this should be 
confirmed, then, viewing the rarity of disturbances in the vertical 
direction as produced by magnetic storms, and their great violence 
when they do occur in the vertical direction, I shall have no 
hesitation in suggesting, as a general theory of magnetic storms, 
that the idea of attraction is to be abandoned, and that they are 
to be referred to currents of a magnetic ether whose movements 
are closely analogous to that of air, the vertical movement of 
which occurs but in few phices, but in these places is excessively 
violent. Much, however, must be done before such a theory can 
be established.” 

As regards chronometers and the communication of time, the 
Keport proceeds to state : — 

“The number of Chronometers on hand at this time is 132 ; 
of these, 82 are compared with a standard clock every day, and 
the others are compared on one day in every week. The standard 
clock is one of a seiies of galvanic clocks whose movements are 
necessarily synchronous with that of the motor clock ; which is 
accurately adjusted to mean solar time by means of a galvanic 
action upon its pendulum, that can be used for anyaibitrary 
length of time to accelerate or retard the clock by slow degrees 
during that time. Every chronometer, whatever be the leason of 
its lodgment at the Koyal Observatory, is tried during some jjart 
of its stay in the heated chronometer oven. 

“ When it is necessary to decide on the merits of chrono- 
meters, either as affecting their price for purchase, or as deciding 
their place in the published order of merit, the decision is made 
by me. The repairs of chronometers the propeity of the Govern- 
ment are entirely managed by me. 

“ The drop of the time-signal-ball at Deal, by a galvanic cur- 
rent from this Observatory, which is automatically given by the 
corrected motor clock, is perfectly efficient, no failures occurring 
except from the defects of adjustment of the clock at the London- 
bridge station, which changes the connexion of wires. Time- 
signals aie sent daily along the j)rincij>al lines of railways, the 
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most distant points (I believe) being Glasgow and Cardiff. I 
Lave also heard that the companies, through whose offfces the 
wires pass, have begun to distribute branch signals to private 
factories. 

“The clocks of the General Post Office are connected as 
formerly with the Observatory, each of four clocks being adjusted 
by cuiTent from our motor clock once every day, and reporting 
itself to us twice every day. The clock of Westminster Palace 
has also been brought into connexion, the attendant receiving a 
signal from us once every hour, and the clock reporting its state 
to us twice every day. As far as I have yet observed, the rate 
of this clock may be considered certain to much less than one 
second per week.” 


THE sun’s distance FROM THE EARTH. 

Mr. J. 11. Hinu has communicated to the Times the results 
•of the recent investigations of astronomers, which tend to show 
that the Sun is really about 4,000,000 of miles nearer the earth 
than is stated in the text-books, which give the distance as 
95,298,26*0 miles, according to tlie observations of the transits of 
the planet Venus in 1761 and 1769, published by Professor 
Encke, of Perlin. These transits generally happen in pairs, and 
with an interval of eight years between each pair ; a period of 
105 or 122 years intervenes between the last of one pair and the 
first of tlie next. Within the last few years M. Le Verrier, the 
chief of the Imperial Observatory at Paris, has completed a most 
rigorous application of the theory of attraction of the motions 
ot the earth, Venus and Mars, defined by observations at 
Greenwich and other observatories. The theory of the earth was 
published in 1858, and, Mr. Hind states, contains a result which 
shows a diminution of the assumed distance of the earth from the 
sun very nearly to tlie same amount .assigned by M. Hansen’s re- 
searches connected with the moon. The earth’s mass, as referred 
to the sun’s, would, from the same cause, require increasing to 
the extent of nearly a tenth part of the whole. Mr. Hind 
states that the next ensuing pair of the transits of Venus will 
take place on the 9th of December (civil reckoning), 1574, and 
on the 6th of December, 1882. Xo part of the transit of 
1874 can be viewed in this country. The egress only will be 
visible in the south-east of Europe near sunrise, in Italy, 
Turkey, &c. ; but the entire duration may be ob.served in Aus- 
tralia, New Zealand, Biitish India, China, Tartary, and the 
islands of the Indian Ocean, including Madagascar. The entire 
duration of the second will be observable in the United States 
and British America. In conclusion, Mr. Hind says, “ It is 
scarcely to be doubted, that every ]K)ssible use will be made of 
the transits of 1874 and 1882, to improve our knowledge of the 
great astronomical unit, the measure of the sun’s distance ; 
and that all the resources of modern science, and all the facilities. 

I 
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afforded by modern enterprise, will be combined for that purpose. 
No other opportunity of the kind will occur until the year 2004. 
— Illustrated London News. 


CYCLONES* 

Mr, F. Galton has communicated to the Koyal Society “A 
Development of the Theory of Cyclones.” As a limited area of 
very low barometer is a locus of light, ascending currents, which 
are indraughted from all sides in cyclonic spirals ; so Mr. Galton 
maintains that a similar area of very high barometer is a locus 
of dense, descending currents, which disperse on all sides in anti- 
cyclonic curves. The curvature of the cyclone being retrograde 
in our hemisphere, that of the anti-cyclone is direct, owing to the 
same well-known fundamental causes, acting in a modified man- 
ner. The area of the cyclone is one of stown> and rain, that of 
the anti-cyclone one of calms and fair weather. An anti-cyclone 
is enabled to feed a cyclone without abruptness, for the very reason, 
that its curvature has an opposite character ; just as a contrary 
rotation on the part of two wheels is a necessary condition of their 
moving in gear or in unison. The expenence of siinultaneou& 
charts of the weather of Europe extending over ninety- three 
epochs of observation, compiled and shortly to be published by 
Mr. Galton, showed an almost invariable deflection of tho wind- 
currents in the sense mentioned above, and occasional instances 
of exceedingly well-marked systems of anti-cyclones. The loci of 
highest and lowest barometer were separated in his charts by 
distances of from 1000 to 2000 miles ; and Mr. Galton concludes 
that whenever there are limited areas of very high and very low 
barometers at distances not exceeding the above, a line drawn 
from the former to the latter will be cut in all cases by tho winds 
coming from the left. 


THE ATMOSPHERE. 

Prof. Piazzi Smyth has read to the British Association a paper 
** On a Proof of the Dioptric and Actinic Quality of the Atmo- 
sphere at a High Elevation.” The author commenced by observing, 
the chief object of the astronomical experiment of the Peak of 
Teneriff'e in 185C was to ascertain the degree of improvement of 
telescopic vision, when both telescope and observer were raised 
some two miles vertically in the air. Distinct accounts have, 
therefore, already been rendered as to the majority of clouds being 
found far below the observer at that height, and to the air there 
being dry, and in so steady a state and homogeneous a condition, 
that stars, when viewed in a powerful telescope with a high mag- 
nifying power, almost always presented clear and well-defined 
minute discs, surrounded with regularly- formed rings — a state of 
things which is the very rare exception at our observatories near 
the sea-level. Quite recently, however, the author has been 
engaged in magnifying some of the photographs which he took in 
Teneriffe in 1856, at various elevations, and he finds in them an 
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effect depending on height, which adds a remarkably indepen- 
dent confirmation to his conclusions from direct telescopic 
observations. The nature of the proof is on this wise : at or near 
the sea- level a photograph could never be made to show the detail 
on the side of a distant hill, no matter how marked the detail 
might really be by rocks and cliffs illuminated by strong sunlight ; 
even the application of a microscope brought out no other feature 
than one broad, faint, and nearly- uniform tint. But on applying 
the microscope to photographs of distant hills taken at a high 
level in the atmosphere, an abundance of minute detail appeared, 
and each little separate “retama’* bush could be distinguished 
on a hill-side 4^ miles from the camera. Specimens of these 
photographs thus magnified have been introduced into the newly- 
published volume of the Edinburgh Astronomical Observations, 
four of them being silver-paper prints, and the fifth a press-print 
from a photographic plate, kindly prepared and presented by Mr. 
Fox Talbot. 

FREE AIR BAROMETER AND THERMOMETER. 

This instrument, devised by the Abb^ J cannon, has been ex- 
hibited and explained to the British Association by the Abbe 
Moigno. It consists of a syphon of about the bore of the tube 
of a maximum thermometer, one branch of the syphon open to 
the air, the other branch furnished with two bulbs, one at top for 
air, the other near the bend at the bottom, full of mercury, with 
a little glycerine oil, or other fluid not capable of acting on, or 
absorbing the air of the upper bulb, floating on the surface of the 
mercury. The two bulbs are so proportioned in capacity that the 
changes of the volume of the air in the upper bulb by changes of 
temperature are exactly compensated by the increased pressure of 
the mercury by the same cause, so that as far as temperature is 
concerned the surface of the mercury or glycerine between the 
bulbs shall remain perfectly fixed or unaffected. The branch then 
between the bulbs becomes a simple sympiesometer or pressure- 
barometer, while the open straight branch becomes a very sensitive 
thermometer. 


BALLOON OBSERVATIONS. 

The Beport of the Balloon Committee, read to the British 
Association by Col. Sykes, states that the Committee had meet- 
ings of a quorum on the 20th of February, 30th of May, 6th of 
June. 26th of June, 8th of July, and 28th of August ; and under 
their instructions at these meetings, Balloon ascents took place on 
the Slst of March, IStli of April, 26th of June, 11th of July, and 
21st of July. Three of these were to great altitudes and two to 
lower altitudes. A fourth high ascent was ordered to take place from 
Wolverhampton on any day between the 6th of J uly and the date of 
the report, but Mr. Cox well’s engagements and the unpropitious 
state of the weather have preeented the committee from carry- 
ing out their resolution. The required gas was specially prepared 
i2 
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by the Wolverhampton Gas Company, and was kept at the dis- 
posal of the Committee. The observations made by Mr. Glaisher 
in the several ascents, together with the diagrams in illustration, 
accompany this "Report for insertion in the annual volume of the 
Association. The British Association and Science owe a debt of 
gratitude to Mr. Glaisher for the ability, perseverance, and 
courage with which he has voluntarily undertaken the hazardous 
labour of recording meteorological phenomena in the several 
ascents. New physical conditions having been observed in the 
last two ascents, the Committee consider that it would extend our 
scientific knowledge were the Committee re-appointed, and the 
observations continued, with a grant of 200^. for the purpose. The 
Report on the ascents was then read by Mr. Glaisher. 

At the close of the reading of Mr. Glaisher’s paper, Professor 
Owen said he attended this meeting of the section chiefly in the 
hope of hearing from Mr. Glaisher something of the influences of 
these very high distances on the human frame, which was adapted, 
of course, to a veiy different medium. The fact which Mr. 
Glaisher mentioned as to his feeling a greater power of resisting 
the influence of veiy high temperatures was very interesting in 
physiology and in relation to the series of flicts with which they 
were acquainted. They knew their lungs did adapt themselves to 
atmospheres of different degrees of gravity, so that there were 
people who lived habitually on high mountains, and felt no diffi- 
culty in breathing, such as was felt at once when the inhabitant 
of a plain or low country came up to these elevations. Now, that 
depended upon the greater proportion of the minute cells of the 
lungs which are open and receive an attenuated atmosphere, in 
proportion to the minute cells that aie occupied by a quantity of 
mucus. Those on the plain did not make so large use of their 
breathing apparatus as those who lived at great altitudes. Hence 
more cells, occupied by mucus, would be taken up and opened 
to free course and play ; and he had no doubt that was the solu- 
tion of the interesting fact mentioned by Mr. Glaisher. Physio- 
logists were all agreed that one condition of longevity was the 
capacity of the chest, and therefore he hoped that the increased 
breathing capacity acquired hy Messrs. Glaisher and Coxw*ell 
would tend to the prolongation of their lives. 

Mr. Glaisher, in a lecture delivered by him at the Royal Institu- 
tion, gives, as the general results of eight ascents : — 

Ist. That the tempei-ature of the air does not decrease uni- 
formly with the height above the earth’s surface, and conse- 
quently the theory of a decrease of 1 deg. of temperature for ao 
increase of elevation of 300 ft. must be abandoned. In fact, 
more than 1 deg. declined in the first 100 ft. when the sky was clear, 
and not so much as 1 deg. in 1000 ft. a height exceeding 5 miles. 

These experiments are the first to yield any definite informa- 
tion on the subject : more experiments are lequired to settle the 
law satisfactorily, but its effect on the laws of refraction will be 
great : all the elevations of the balloon are to a certain extent 



NATUEAL THILOSOPHr. 133 

erroneous, for it has never happened that the mean of the ex- 
tremities has given the mean of the whole column of air. 

2nd. The degree of humidity decreased wonderfully with the 
height, till at above 5 miles there was scarcely any aqueous vapour 
at all. 

8rd. That an aneroid barometer can be made to read correctly, 
to the first place of decimals certainly, and to the second place ol 
decimals probably, to a pressure as low as 7 inches, 

4th. That a dry-and-wet-bulb thermometer can be used 
effectively up to any height on the earth’s surface where man may 
be located. 

5th. That the balloon does afford a means of solving with ad- 
vantage many delicate questions in physics. 


CONSTRUCTION OF LIGHTNING CONDUCTORS. BY M. SACRE. 

Beginning at the upper end of the Lightning Conductor we have 
first the platina point; it generally suffices to be made 1^ in. high 
and I in. diameter at its base ; the base of the copper cone 
ll-lfiths in., while the iron rod is 2 in. diameter, copper being a 
better conductor than iron. It is preferable to make the rod of 
round, rather than of square iron. The rod should increase in 
diameter downwards, and should consist of 6 ft. lengths, each 
welded together — these lengths are screwed together with 1 in. 
gas thread sockets. If the ground string of the conductor is to 
be led overground, it ought to bo ll-lCths of an inch, if under- 
ground, J of an inch diameter, in either case to be made of bar 
iron, and not of wire cable. The copper cone is ll-16ths of an 
inch diameter screwed, and 1 ^ in, long ; the iron rod adjoining is 
screwed similarly ; but one must have a left and the other a right- 
handed thread, joined by a corresponding screwed socket, the end 
of the rods abutting against each other. All the other joints to be 
made in the same way. The horizontal string of the conductor 
to be joined to the vertical by hard-soldering a ring welded from the 
former to the latter. The ground string terminates in a cast-iron 
pipe filled with charcoal, and with a hermetically closed cover, 
screwed at the part where the conductor passes through. The 
end of the conductor is screwed into a metallic disc. If it is led 
into a well, the disc should be of cast-iron of from 6^ to 8J sq. ft. 
area, resting on the bottom of the well. 

If it ends in the earth, however, the end should be a copper 
cylinder, of 10 to 20 sq. ft. superficial area, according to the mois- 
ture in the soil. The diffusion of the current is more effective, the 
larger the surface. If the ground string is made of wire cable, the 
end of the same should be soft- soldered into a piece of iron, whose 
other end is screwed. A screwed socket joins the same to the 
ring, or other part of the conductor. The mode of joining by 
screwed sockets is simple and cheap, and is veiy convenient in 
laying the ground string of the conductor when made of round bar 
iron, as recommended . — Practical Mechanics^ Journal. 

The fusion of the points of lightning conductors has been closely 
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examined by M. Ch. Montigny, who has submitted the results to 
the Royal Academy of Belgium. Referring to the statistics of 
the subject published by M. Duprez, he states that in fourteen 
cases of partial or total fusion of the points, seven were of copper, 
three of iron, and four of platinum, these being the only ones out 
of 168 struck lightning conductors in which the metal is specified. 
It is necessary to remark that, of the 168, 55 were mi^e on Sir 
Snow Harris’s principle, without stem or points. Having regard 
to these and some other considerations, it seems to be proved that 
copper points are more liable to fusion by lightning than those of 
iron, although the former is a much better conductor of electricity. 
We have no space for the theoretical reasons adduced by M. Mon- 
tigny for the phenomenon, which, he says, should in no way inter- 
fere with the use of copper, the efficacy of which has been fully 
demonstrated by Sir Snow Harris in the lightning conductors 
employed in the British Navy since 1850. 


THE RED SEA. 

The Colouring Matter of the Red Sea is the subject of a paper 
by Mr. H. J. Carter, F.R.S., in the Annals of Natural History. 
To Ehrenberg is due the merit of having first described (in 1826) 
the nature of the organism from which this colouring matter is 
described. He found it in the Bay of Tor, and called it Tricho- 
desmium Erythraeum, which another writer, Montagne, advisedlj" 
changed to T. Ehrenbergii. “No one,” says Mr. Carter, “who 
has read the memoir of M. Dareste on this subject, can doubt that 
this is not the only organism which colours the sea red in different 
parts of the world.” In June, 1862, Mr. Carter himself had op- 
portunity of seeing the colour of the Red Sea, on which ho gives 
a few observations. When approaching Aden, on May 31, he 
passed through large areas of a yellowish-brown, oily-looking 
scum on the surface of the sea ; and on J une 2, when off the 
Arabian side of the first island sighted in the low'er part of the 
Red Sea, after leaving Aden, it again appeared, and he frequently 
passed through large areas of it. Only once he saw a portion of 
brilliant red and one of intense green together m the midst of the 
yellow. The odour which came from this scum w’as like that of 
putrid chlorophyll, or like that from water in which green vege- 
tables have been boiled. He drew up some of this scum, and 
found it to be composed of little short-cut bundles of filaments, 
like oscillatoria. On examining the specimens microscopically in 
January, 1863, he found the little bundles, which were still just 
visible to the naked eye, like so much fine sawdust. Their colour 
was still faint yellowish to the naked eye ; but the filaments under 
the microscope were faintly green. After referring to the evidence 
of other observers, Mr. Carter considers that the occurrence of 
'^Frichodesmium Ehrenbergii in the Red 8ea, the Gulf of Aden, 
the Indian Ocean, and the Sea of Onan is so far substantiated ; 
and, as the yellow colour in all instances probably passes into red, 
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•we Lave apparently the explanation of the whole of these seas 
having been called by the Greeks erytliraean (red). Next to the 
yellow colour^ red is the most prevalent, and green least of all. 
Mr. Carter concludes by saying that much yet remains to complete 
the history of this little plant, which, unfortunately, can only be 
obtained by watching it long and narrowly. — /lluslraCed London 
News. 


THE INUNDATION OP THE NILE. 

The source of the Nile and the cause of its annual Inundation 
have remained unknown even to the present time. In a paper on 
the subject by Mr. William Ferrel, in the American Journal of 
Science, he states his conviction that it is by no means certain that 
Lake Nyanza, discovered by Captain Speke, having its southern 
limit in lat. 2 deg. 30 min. S., and longitude 33 deg. 30 min. E., 
and said by the natives to extend three hundred miles in a northern 
direction, is the source of the Nile. Mr. Ferrel also dissents from 
Sir Kodcrick Murchison’s theory, that the annual inundation is 
due to the abundant discharge of water from this lake in the rainy 
season. After alluding to the great watershed of the Oronoco 
and Amazon, due to a great rainy belt in South America, which 
is not stationary but vibrates with the seasons over nearly 1000 
miles in latitude, he expresses his opinion that the inundation of 
the Nile may be caused in a similar manner. He considers that 
there is good ground to suppose the existence of a vibrating rainy 
belt in Africa, whicli would be between the parallels of 5 deg. and 
7 deg. north latitude from May to November. The great water- 
shed drained by the Blue Nile and its tributaries, embracing nearly 
all Abyssinia and also several important tributaries of the White 
Nile, is situated between these latitudes. Hence (he says) the 
immense amount of rain falling in this region during the rainy 
season must cause an inundation of the Nile, as it does of the 
Oronoco and Amazon. ** The rainy belt, from November to May, 
is, peihaps, mostly south of the equator; and the source of the 
Nile or some of its tributaries must enter into this belt during this 
season, or the Nile, flowing more than 1000 miles through a rain- 
less region, from which it does not receive a single tributary, how- 
ever small, could not be supplied with water.” This is an argu- 
ment in favour of the hypothesis that the Nile has its source in 
Lake Nyanza. But Mr. FeiTel thinks “that the watershed of 
the lake would not be more than sufiicient to supply the Nile at 
low water, and that, if ever the geography and meteorology of 
this region be well understood, the cause of the inundation of the 
Nile will be found in latitudes further north.” — Ihid. 

MOLECULAR MOTIONS. 

In 1827, the celebrated botanist, Kobert Brown, observed a 
phenomenon which microscopists have since designated Brownian 
Motion. A very small drop of limpid dew holds in suspension 
grains of dust, or of impalpable organic remains, imperceptible 
to the naked eye, which the water of which the drop is com- 
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posed conveys to the object (a leaf, flower, &c.) on which it is 
deposited. These particles of matter, when seen by the micro* 
scope, by their vibratory motion have the appearance of true 
animalcules, llie opinion at firet held that these movements 
were indications of a rudimentary life was soon abandoned. The 
phenomenon was afterwards attributed to currents, caused by 
the inequality of the temperature affecting difierent layers of the 
liquid, and by permanent evaporation. According to M. Wiener 
(in Poggendorffs Annalcnder Physik) we must seek the cause in 
the constant movements which take place in bodies in the liquid 
state. He undertook to show in a series of experiments that tlie 
vibratory motion in sand, white lead, &c., is due neither to a 
mechanical cause, attraction, or repulsion of the molecules, dif- 
ferences of temperature, nor to evaporation ; and he affirmed that 
the greatness of the undulatory motion depended on the size of 
the molecules. The subject is one on which the minds of the 
philosophers are much exercised. "We have only room for the 
rdsumd of Mr. Wiener’s propositions, in which he thus expresses 
his views ; — “ In solid bodies the oscillation of the molecules has 
a direction opposed to that of the oscillation of the atoms, while 
in liquid bodies they have the same direction. The heat em- 
ployed in making a solid body pass into the liquid state, the 
latent heat, serves to augment the force which, after the change 
of direction of the oscillations of the ethereal atoms and the 
mateiial molecules, is necessaiy in order to maintain invariably 
the duration of the oscillations or the temperature.” 


THE OBGANIC CELL. 

The development of the Organic Cell is the subject of a memoir 
in the Annals of Natural History translated from the German 
of Professor H. Karsteii. The development and life of the cell 
constitute the first problem to be solved in the sciences of anatomy 
and physiology, Schwann having declared that both animal and 
vegetable tissues consist of cells of like nature. Since the time 
that Kobert Brown indicated the presence of a nucleus in several 
cells, Professor Karsten has demonstrated that the cell-wall, pre- 
viously regarded as a single sac, in reality consists of several 
endogenous superimposed laminae. In his later researches, the 
Professor’s object has been to determine the physical and chemical 
changes of the histological elements of cells during their develop- 
ment and multiplication, and thus to establish the laws which 
govern the origin and growth of an organ and organism, and which 
collectively make up the phenomena of life. Kolliker, in his 
treatise on human histology, has given the following definitions : — 
1. The external wall of the cell serves only as a defence to its 
fluid contents, except so far as it takes part in those intrinsic vital 
processes which are shown to occur by changes in its chemical 
constitution ; 2. The fluid cytoblastema pre-eminently constitutes 
the living portion of the cell ; and, 3, The cell nucleus plays the 
most important part in cell formation. Karsten has investigated 
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the development of the cell in various plants, especially in speci- 
mens of urtica, spirogyra, cladophora, &c., magnified representa- 
tions of some of which are given in an engraving illustrating his 
paper. The very interesting examination of the cell in Urtica 
urens, showed that these hair-cells are occupied at a certain stage 
of their development by a tissue composed of non-nuclear cells 
(secretion cells), separated from each other not by a firm, but by 
a fluid intercellular substance. When such a hair-cell is moistened 
with water, imbibition takes place through the external wall, and 
the intercellular matter gets diffused, the more remote portions 
becoming intermingled with the more central. The process may 
be watched for hours, and the streams seen to set out, until at 
length the delicate diosmotic and assimilating membrane of the 
endogenous cell-wall becomes destroyed by excessive imbibition. 
Hence, says Professor Karsten, the physiologist might satisfy his 
problem of explaining the vital phenomena of the organism from 
its structure, and from the physical and chemical changes taking 
place in it, without being compelled to have recourse to an in- 
herent contractility not referable to them. The rotation of the 
cell juices appears to be a mere phenomenon of diffusion. The 
cultivation of the Conferva spirogyra proved to him that this plant, 
when liberally supplied with organic nitrogenous matter, gene- 
rates new cells profusely, but that, if this nourishment be with- 
held, growth is limited to the cell-wall. He concludes his paper 
with the remark, “ Owing to the complicated structure of the 
tissue cells which enter into the composition of developed or- 
ganisms, it is erroneous to speak of unicellular plants and animals. 
With as little reason can we imagine cells without membranes ; 
such bodies, in my opinion, should be designated drops or 
granules .” — Illustrated London News. 

THE STOMACH. 

A PAPER has been read to the Royal Society, “ On the Immunity 
enjoyed by the Stomach from being digested by its own Secretion 
during Life,” by Dr. Pavy. The author — after stating the “living 
principle” suggested by John Hunter as the protecting agency 
did not stand the test of experiment, for it had been shown that 
the tissues of living animals might be dissolved by the stomach 
secretion — said that the prevailing notion of the mucous lining of 
the organ serving as its source of protection by its susceptibility 
of constant renewal during life was equally untenable ; for be had 
found by experiment that a patch of entire mucous membrane 
might be removed, and food would afterwards be digested in the 
stomach without the stomach itself presenting the slightest sign 
of attack. The view propounded by Dr. Pavy was one dependent 
on chemical principles. The existence of acidity was an absolutely 
essential condition for the accomplishment of the act of digestion. 
Now, the walls of the stomach being permeated so freely as they 
are during life by a current of alkaline blood, would render it im- 
possible that their digestive solution could occur. After death. 
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but ^oth brains, as conipareiLwitbibelJiirp^eaii^J^ aiiin&utils. 
TicTwever, the blood being stagnant, there would not be the resis- 
tance to the penetration of the digestive menstruum with the 
retention of its acid properties that existed during the occurrence 
of a circulation, and thus the stomach became attacked when 
death took place during the digestive process, notwithstanding it 
had previously been maintained in so ])ei-fect a state of security. 
Dr. Pavy, in advocating this view, brought forward experiments 
which showed that digestion of the stomach might be made to 
take place during life. Whenever the circumstances were such 
that an acid liquid in the stomach could retain its acid properties 
whilst tending to permeate the walls of the organ, gastric solution 
was observed. The question of result resolved itself into degree of 
power between acidity within the stomach and alkalinity around. 
It did not appear that the digestion of living frogs’ legs, and the 
extremity of a living rabbit’s ear introduced through a fistulous 
opening into the stomach offered any valid objection to his view. 
In the case of the frogs’ legs, it might be fairly taken that the 
amount of blood possessed by the animal would be inadequate to 
furnish the required means of resistance. The vascularity of the 
rabbit’s ear being so much less than that of the walls of tlie stomach, 
there was nothing unreasonable in conceiving that whilst the one 
received, the other might fail to receive protection from the circula- 
ting current. 


THE HUMAN BRAIN, 

The brains of a bushwoman and of two idiots of European 
descent have been examined by Piofessor I. Marshall. From an 
abstract of his paper, given in the Proceedings of the Itogal 
Society, we select the following notices * — The bushwoman was 
aged, and about five feet in height, and the form of her cranium 
is a long, nairow ovoid, less dolichocephalic (long-headed) than the 
negro skull. The actual weight of the y)reserved brain was 21 '77 
oz., which is estimated as less by 8*5 oz. than the average weight 
of the brains of European females of the same age. The general 
result of the inquiry showed that the fissures in the hushwoman’s 
brain are rather more complex than in the brain of the Hottentot 
Venus, but much less so than in the Euiopean. They are rather 
more complex on the left than on the right side of the brain. 
They are widely separated from those of the ape’s brain. Pro- 
fessor Marshall concludes — 1. Tliat all the convolutions proper to 
man are present ; but, as compared with the Euro[)ean brain, are 
much more simple and less marked with secondary sulci. The 
greatest deficiency is in the occipital and orbital convolutions. 
2. That the convolutions, taken generally, are rather more com- 
plex than those represented in Gratiolct’s figure of the Hottentot 
Venus’s brain, which may be partly due to the obliteration of 
details in the latter during its long period of preservation. 3 and 
4. That the resemblance between the bushwoman’s brain and the 
Hottentot Venus’s brain is sufficient to justify the conclusion that 
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the latter was not an idiot, or a defectively developed individual / 
-simplicity, characteristic partly of sex but chiefly of race. 5. 
That the convolutions, being more simple, can be more easily 
traced and compared on the two sides than usual, but still show 
abundant evidences of the symmetry chai’acteristic of man. 6. 
That there is a greater difference between the bush woman’s cere- 
brum Jind the highest ape’s cerebrum than between it and the 
European cerebrum ; but a less specific difference between it and 
the European than between the chimpanzee and the orang ; and, 
of course, much less than between the highest and lowest quad- 
rumanous brains. There Is, however, less difference between the 
bushwoman and the highest ape than between the latter and the 
lowest quadruinanous animals. 7. The general results justify 
the expectation that characteristic differences of degree of cere- 
bral development may hereafter be found in the several leading 
races of mankind. The idiots’ brains examined were those of a 
woman, aged forty-two, and a boy, aged twelve. The former 
was able to walk, rather badly, dress a doll, and say a few words. 
The latter could neither walk, handle anything, nor articulate a 
single word. The following are some of the general conclusions 
arrived at : — 1. The idiot’s cerebra are not merely diminutive 
organs, having all the jiroper parts on a smaller scale, but these 
parts are fewer in number, less complex, and different in relative 
proportion and position. 2. Nevertheless, all the primary and 
connecting convolutions proper to the human cerebrum are repre- 
sented ill the idiots, but are very remarkably simplihed. 


COMA AND CHLOROFORM. 

M. FlouiiENS has road to the French Academy of Sciences a 
paper on the distinction between the state of Coma produced by 
a meningite, or inflammation of the membranes of the brain, and 
the Sleep caused by Chloroform. He leinarked that in the former 
state the animal was undei the influence of complete prostration, 
but did not sleep ; that it kept its eyes shut, but would open 
them on the slightest occasion ; that it could see, hear, and feel, 
and was constantly shiveiing. In its natural state the dog’s 
pulse is between 100 and 120 per minute, and it breathes from 
20 to 30 times per minute. During coma the pulse does not ex- 
ceed 90, and it breathes 24 times. But the animal which is 
under the influence of chloroform really sleeps ; it snores and does 
not open its eyes ; it can neither see, hear, nor feel ; the pulse is 
at 00, and it breathes 16 times per minute. The brain of the 
animal which has died of coma is all covered with red spots, a 
mark of congestion ; the brain of the animal that dies of chlo- 
roform has no red spots, the vessels of the dura- mater alone being 
gorged with blood. Hence, in the case of coma, the congestion 
is intra- cerebral ; in the case of chloroform extra-cerebral. ‘‘Thi.s 
sliould, therefore,” M. Flourens concludes, “serve as a caution to 
those who apply chloroform, since from an extra- cerebral conges- 
tion to an intra-cerebral one there is but a step.” 
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ON DEATH. 

Mr. W. S. Savory has delivered at the Royal Institution a 
series of lectures “On Life and Death,” which has proved very 
attractive, partly through the lucid style of the lecturer, and the 
admirable selection and arrangement of his illustrative facts. We 
have only space to give an abstract of Mr. Savory’s concluding 
lecture on the phenomena connected with Death, which he dis- 
tinguished into general death and special or molecular death. 
The latter occurs some time after the last breath has been drawn, 
since several functions of the body, such as digestion, muscular 
contraction, and the circulation of the blood, may go on for some 
time after the change we term death has taken place. In this 
aspect the more important functions of animal life are suspended 
much sooner than those relating to our organic life. So also 
cold-blooded animals, and those with a very simple organization, 
such as polypes and worms, retain vitality of various degrees 
under circumstances fatal to such complex organisms as ours. 
In commenting on the various modes of dying, and the causes, 
whether arising from the suspension of the action of either of the 
three great organs termed the “tripods of life” — the heart, the 
lungs, and the brain — Mr. Savory expressed his own conviction that 
death was primarily occasioned by either the sudden or gradual 
stoppage of the supply of blood to the nervous centres. He also 
expressed his concurrence with the statement of the late Sir Ben- 
jamin Brodie that, in almost all cases, the point of death is free 
from physical suffering. He duly described and analysed the 
signs of death — viz., loss of heat, the muscular contraction termed 
“rigor mortis,” the coagulation of the blood, and, finally, decom- 
position. The Lost, he said, is always going on in life, but is then 
accompanied by renewal ; tins ceases after death. The body then 
becomes subject to tlie chemical and pliysical forces, and ia 
resolved into its component elements, to be taken up again for the 
constitution of new organisms. Death, then, is a condition of life. 


SCIENTIFIC “ghosts.” 

Mr. H. Dircks, the patentee of the apparatus invented by him 
for exhibiting the optical illusions which are jiGpuIarly known as 
“ Grhosts,” described the same to the British Association, in 1858, 
as briefly recoided in the Year-Book of FactSf 1859, ]>. 125. It 
will now be interesting to give the subject more in detail Mr. 
Dircks thus describes his optical arrangement : — 

Two or more figure.s, for example, ttj)pear on a stape, and the spectators 
view them as two living actors, in all respects the one as w ell detined and 
obviously round and lile hke as the other, yet one shall he a material and the 
other only a visionary actor. We may suppose a theatre or apartment, ar- 
ranged as customary when required for dioramic exhibitions, a stage being 
provided, and the spectators placed m a distant, darkened, and elevated por- 
tion of the building. The speetators, thus situated, may, for example, see on 
an lUuminat'ed stage two or more’ligures, but without being aware that one or 
more of them bears a visionary character. The peculiarity of this mode ci 
exhibiting spectral appearances, itwill be understood, consists in thus associat- 
ing a hving or solid figure with a merely visionary one, and yet the illusion to 
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be BO well sustained, that the spectator distinguishes no visible difference 
between the several actors when properly managed, until the circumstances of 
the dramatic scene require the visionary figure to fade away, or pass through 
the furniture and walls of the apartment, or play any similar spectral part. 

Mr. Bircks then tells us that more than 20 years since, he invented a plane 
mirror of unsilvered glass, which, however, he laid aside until within the last 
two years. He accidentally observed a solid body m a peculiar situation, by 
which it was apparently rendered transparent. It was, in short, an effect 
illustrated by the plane unsilvered glass mirror in its principle. Mr. Bircks 
immediately saw that by means of this combination the singular 'appearance 
could be produced, of getting behind a mirror and commumcating with its 
shadows. Here, then, a means was at once at hand for producing the best 
possible illustrations of all descriptions of spectral phenomena. For this 
purpose he arranged an oblong chamber into two equal portions, making the 
separation between the two by means of one vertical screen of thin ^ass, 
having a perfectly true surface. We may suppose each chamber to measure 
12 feet square and 12 feet high. Now, let one of these be the stage in which 
the acting is to take place, its floor, and three of its walls are solid, and the 
fourth, or front of it, is one entire glass sereen ; the ecihnp mast be made to 
open at different parts to let in light, and have suitable bhnds to regulate the 
hght and shade, in which the actors jierform. The chamber opposite, or facing 
the actors, is m reality a second stage for carrying out the spectral perform- 
ances, and 18 differently constructed; the two sides may be large folding or 
sliding doors, or may be left quite open, <jr one side closed and the other open, 
but tlie coiling must cover omy that half of the top away from the glass screen 
or partition, thus leaving an open space in the ceiling of fJ feet by 12 ft. 
Through this space so lelt in the ceiling the spectators obtain a full view 
of stage, their seats being above the half-eeiling described, and thrown 
the rather backwards than f orvv ards , the line of vision being at an angle of 
about 46 degrees w-ith respect to the vertical glass screen or plane unsilvered 
crystal mirror. It will now be obvious that the actor on the stage beneath 
the seats of the spectators can only be seen by reflection, and trained 
actor in the opposite stage, knowing the precise situations of the reflection as 
seen by tht* spectators, performs aceordingly, so that, when really seeimu^ to 
stand confronting the vision, the actor whose reUec*tjon is thus seen as a vision, 
is as far from the screen on one side as Ins reflection is cast in the other. 

Some striking effects may be produced illustrative of the illusive 
properties of optical apparatus constructed on the principle de- 
scribed. Thus, a figure placed before a white screen is so strongly 
reflected that the sjaictator cannot divest his mind of there being 
the substance and not the shadow', which he observes, particularly 
as he contrasts them with an adjacent solid figure. By placing 
two figures of corresponding form eijuidistant, one on each side of 
the glass mirror or screen, they appear as one, until one is moved ; 
and if they differ in colour, as one blue and one wdiite, the effect 
seems more remarkable. If a cabinet, box, or the like, is placed 
one on each si<le of tlie iniiror until tlie image of one exactly cor- 
responds with the material figure of the other, then the spectator 
may see the visionary figure open a dniwer or door «and remove 
and reyilace anything therein, ami afterwards the solid figure 
refieat the same acts. If the leflection of an actor is thrown on a 
transparent screen it is invusible, hut by gradually decreasing the 
light the spectral a^nieaiance will he as gradually developed, until 
apparently it becomes a firm, solid figure in all its proper costume, 
and acting in perfect conlormity to its designeil character. 

The arrangement of tlie ajijiaratus is lepreseuted by engravings 
in the Mechanics" Magazine, Oct. 9, 1803. 
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Mr. Dircks has published a small volume, with engravings, 
popularly illustrating the marvellous illusions obtained by his 
apparatus, being a full account of its history, construction, and 
various adaptations. 

EARTHQUAKE IN ENGLAND. 

On the morning of Tuesday, October 6, 1863, at about half- 
past three, the central and western parts of England were shaken 
by an Earthquake. Comparing the various reports received from 
the districts over which the wave of agitation travelled, we gather 
that the shocks were as nearly as possible simultaneous from Mil- 
ford Haven to Burton-on-Trent, and from the Mersey to Ply- 
mouth. The sky appears to have been clear and the air still, an 
observation quite consistent with the experience of travellers in 
countries where earthquakes are most frequent and violent. The 
shocks were in many if not in most ])lace8 unaccompanied by any 
subterranean noise. In all, the effects were about the same — the 
furniture was shaken in houses, gates rattled, and high buildings 
oscillated alarmingly, but no actual damage was done. In the 
case of a vessel at sea, about twenty miles from Milford Haven, 
which felt the earthquake, the captain says that the ship reeled as 
if she had struck on a rock. 

A zigzag line drawn from Liverpool through Derby, Wolver- 
hampton, Birmingham, Worcester, Hereford, and Taunton, to 
Exeter, would seem to mark the course along which the main 
shock proceeded. The shock appeared to have been general through- 
out a large stretch of country, embracing South Staffordshire and 
parts of Warwick and Worcestershire. 

Although no damage of any consequence was done, the sensa- 
tion experienced was described by many persons as very peculiar, 
and in some cases awful ; nevertheless, there is considerable dis- 
crepancy in the accounts. We have condensed them, as follows ; — 

One of the corregpondents of a Birmingham paper says that at the time of 
the shock he was lying in bed awake, when he heard a sound as of the rushing 
of a very strong wind, which hud scarcely subsided, when it was succeeded by a 
smothered rumoling, which caused his bedroom window to rattle. The sound, 
he adds, increased in intensity, and immediately he felt a swaying, rocking, or 
undulatory motion, inducing nausea. Another correspondent says the motion, 
which was very palpable, speared more like an upheaving than an oscillating 
movement ; while a third uTt a rocking under his bed, and experienced a sen- 
sation as of standing upon the platform of a railw ay station w hile an express- 
tram IB passing. Others heard, as it were, the distant noise of kettlo-drums — 
house bells rmging — and distant thunder 

At Smallheath, one of the suburbs of Birmingham, was felt a sudden crash, 
followed without intermission by a shghtly rolhng motion, not unlike that of a 
railway tram. The windows of the correspondent's bedroom rattled as, though 
some person was violently shaking them. 

At Woherhampton, the alarm was universal, and the impression of many 
in that important manufacturing town was that a terrible boiler exxdosion hail 
taken place. 

In Walsall, Wednesbury, Darlaston, Cannock, and other districts within 
and bordering upon the “ black country," the trembling of the eartli was 
very distinctly felt. The same was the case at Btourliridge, where the shock 
caused a small fracture in the linckwork of a glass manui'aclory. 

At Wordsley the Bev. B. B. Girdlestone writes that he was awakened about 
3.16 by a shock which made the whole house quiver ; the bed shook violently. 
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the windows rattled, and all the furniture seemed to shiver. The effects of the 
first shock had hardly subsided, when a second followed it, with a sound as of 
a heavy explosion beneath the cellars, which made the house shake from the 
bottom to the top. 

At Derby, Worcester, Hereford, and Gloucester the subterranean noises 
and the shakings of the earth were also comparatively severe. At Hereford 
several chimneys are said to have been thrown down. 

At Monmouth a violent shock was felt at 3.30. Persons wore rocked in their 
beds by the oscillations. This visitation was attended by a sudden and 
powerful detonation, resembling the lioommg of distant artillery. 

On both sides of the Bristol Channel the shocks appear to have been fell 
with more or less distinctness. In Swansea noises were heard which were 
supposed to be the booming of guns, and tlio vibrations around Mumble Head 
lasted a considerable time, and created llie utmost consternation. Through- 
out Swansea and Sketty, and all along the seacoast, numbers of individuals 
testify to the noises of the vibrations of the earthquake. At Haverfordwest 
several persons felt the shocks At Llanelly many persons wore aroused 
from their beds by the sudden falling about of household furmture, 
glasses, &c. 

At Taunton the utmost alarm was created ]>y the earthquake, and the noise 
which accompaiued it, and a large numt)er of persons betook themselves to 
the streets and open spaces to escape being crushed by the fall of buildings 
which they dreaded. 

The trembling ot the earth and noises were felt with great intensity in 
Exeter and along the South Devon coast, causing e\cr} where considerable 
alarm. 

Shocks were also felt in Leicester and Shetlieldjbut apparently with nothing 
like the seventy observable elsew here. 

From Nottingham is described the rocking of the correspondent’s bed and 
the shaking of the entire house 

In London and the suburbs the shock was also felt. 

Mr. Hind writes as follows from Mr Bishop’s observatory, Twickenham 
** It appeared to me that the oscillatory motion was from E.N.E. to W S.W., 
lasting three seconds, or rather less. I heaid no sound whatever after the 
shock; but cannot say positively whether any preceded it. The sky was 
partially clear at the time, and the air perfeelly still. The sensation pro- 
duced by the tremor was ^ery pecuhar, and diflerent irom that of ordinary 
1 ibration.” 

From the Beestoii Observatory, near Nottingham, Mr Lowe thus writes : — 
“ A smart shock of an earthquake was felt heie this morning, at 3 30. Many 
persons aw’oke irom the shaking of their beds and windows. At the time the 
sky was cloudless, the wind west, barometer stationary, and the temperature 
31 deg. The motion of the earthquake pendulum at this observatory was 
from W.N.W. to E.S E,, and the disiilacement of chalk by the 30 ft. rod was 
half an inch, the mdex-iieedle moving the chalk so as to leave an oval, or 
rather a lengthened-oval, bole. There must hu\e been at least two shocks, 
as numerous letters describe the time as both 2'35 a.m. and 3 30 a.m. That 
the latter was the time of a severe lateral shock is certain, as the zero pencils 
on my atmospheric recorder niai ked the paper in a remarkable manner at 
that hour.” 

The Earthquake Pendulum employed by Mr. Lowe, at liis Observatory 
at Beeston, is desenbed by him to consist ot a wooden rod, JO ft. long, treely 
hung in a tube of 0 in. diameter, which extends from the summit to the base 
of hiB tower. At the base of the rod a solid brass ball, about the size of an 
ordinary orange, with a steel indev below, is attached. The index ball was 
made by Negrelti and Zambni, and its recent pertormance, after having been 
idle except lor once, is exceedingly satisfactory. An earthquake, bv moving 
the position of the tower, eauses the index to plough up the chalk — the length 
of the chalk remo\ed registenng the displacement of the summit of the tower, 
while the line points out the direction of the shuek. 

Mr. Charles Dickens, at Gad’s-hill-placo, Kent, w'as awakened by a violent 
swaying of his bedstead Irom side to side, accompanied by a singular heaving 
motion. There was no noise. The air was >ery still, andf much warmer than 
it had been m tho earher part of the uight. 
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Most accounts describe the shakinp; ns from east to west ; a writer from 
'Cheltenham, however, says it was from south to north. All accounts agree 
that the night was cidm About ten years ago a shock w as experienced in the 
same part of England, but it was of a upheaving, and not of a shaking, 
character, or accompanied "with a noise. 


THE EARTHQUAKE, AS OBSERVED FROM GREENWICH. 

The Astronomer Royal has communicated to the Atheiumm the 
following register of his observation : — 

Eoyal Observatory, Greenwich, Oct. J3, 1863. 

Tlie earthquake-shock on the morning of October 6th was per- 
ceived at the Royal Observatoi^r, Greenwich, but in such a way 
that it did not immediately excite attention. The first belief of 
myself and my assistants was that it had not been in any degree 
sensible ; for, as soon as the rumour of an earthquake was re- 
ceived, the photographic tiaces of the three self- registering mag- 
netometers, all m action and in the highest state of delicacy, 
were examined, hut not the sliglitest displacement could he seen 
on any of them. It was not till October 8 that, upon carefully 
re-collecting the circumstances of an observation, and u])on examin- 
ing accurately into the time, the certainty of the shock having 
been perceived was established. As there can have been hut few 
instances of actual sight of the earthquake-motion with the aid of 
a powerful telescopic instrument, the following register may be 
acceptable. 

Mr. Ellis, an experienced assistant of the Royal Obserratoiy, 
had, immediately before the earthquake, observed the places of 
the moon and a comparison-star with tlie altazimuth ; and was 
completing the observation by determining the apparent instru- 
mental position of the fixed mark of the collimator. The mark 
of the collimator is an extremely minute circular hole, most ad- 
mirably defined ; it is illuminated by a gaslight. The field of 
view of the altizimutli telescope, by which it is viewed, is inter- 
sected by a system of very close crossed 'wires ; and the circum- 
stances are in all respects most favourable for the observation of 
an apparent motion of the image of tlie mark among the wires. 
Mr. Ellis was preparing, by slow motion of the altazimuth- 
telescope, to place one of the hoiizontal wires upon the image of 
the collimator mark, w hen he found liimself unable to make a 
satisfactory “bisection.” Before he had actually moved the tele- 
scope, the image of the maik moved apparently downwards, 
remained stationary, or nearly statioiiaiy, for a short time, and 
then returned to its original position and had no further motion. 
The character of the motion was entirely difi’erent from any that 
the observer had seen before : there was nothing of quivering or 
tremor, but a steady motion like that of a double swing of a 
pendulum. The whole time occupied seems to have been a few 
seconds, but how many it is difficult to say. The whole extent 
of disturbance was 12" or 15", and this is pretty accurate. There 
was no horizontal motion. 
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The idea occurred to the observer, ** the wall must be moving,” 
but not 80 strongly as to return to his memory on the next day. 

The time of the phenomenon is determined in this way. The 
Assistant observed the collimator twice, and it is not certain at 
which of these observations the shock was perceived ; but the 
times of both observations are known by a reference to a star- 
observation which immediately preceded them. If the shock 
occurred at the earlier observation, its time was 1 5h. 23ra. nearly ; 
if at the second, it was 15h. 26m. nearly. 

The azimuthal direction of the collimator from the altazimuth 
is very nearly north. 

The altazimuth is upon the top of a rayed pillar of brickwork 
about iiO ft. high. The object-glass of the collimator is at nearly 
the same height in the wall of the building which surrounds the 
altazimuth, and the mark of the collimator is upon a wall of 
another building, somewhat lower. 

It does not appear to me that the appearance recorded presents 
any evidence of vertical motion. I imagine that the effect seen is 
due to a horizontal shake of the eartii, which, acting on the base 
of the lofty pillar, caused it to bond like a shaken tree ; and 
thereby caused the telescope attached to its top to dip. The 
optical axis of the collimator might remain parallel to itself. 

Tliis being supposed, the apparent vertical motion of the mark 
is explained. The progress of the shock through the earth was 
probably in a directum veiy different from tiie north-and-south 
direction of the telescope in the ob*.ei vation. But upon resolving 
the shock movement into two parts, one north-and-south and the 
other east and- west, it will be seen that the first would cause the 
telescope only to dip, and the .second would cairy the telescope 
parallel to itself and would pioduce no optical effect whatever. 

I am infoimed by Lord Wiottesley, whose astronomical assis- 
tant, Mr. Hough, happened to be making a telescopic observation 
of a star at the same time, that no certain motion of the star was 
perceived, although the observer himself felt a movement as of 
rocking m a cradle (Lord Wiottesley ’.s position, near Wolver- 
hampton, was probably one of gieat distuibaiice). The quies- 
cence of the telescope is probably dm* to the ciicumsiance that 
the telescopic pier is little elevated, in comparison with that at 
Greenwich. — G. E. 


EARTHQUAKE AT RHODES. 

The following pavticulais of this sad calamity are given by a 
Correspondent of the Temps • — On the 22nd of April, we felt the 
shock of an earthquake, such as had never been felt here before. 
Not a single building in Rhodes or in the villages escaped unin- 
jured. The great tower of St. Michael's gave way, and the little 
that is left thi'catens every minute to fall into tiie port and block 
up the entrance. The lighthouse tower is ruined, as well as the 
Palace of the Grand Masteis, recently converted into a prison j 
K 
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the walls of the town are more or less damaged, besides all the 
churches. At Trianda only a dozen houses are left standing. 
Twelve other villages have been completely destroyed. There 
have been in all 300 persons killed, and an immense number 
wounded. Of all the villages Massari has suflfered most. Out of 
46 families only 35 persons have been saved. I was at Massari 
the second day after the catastrophe ; 120 dead bodies had already 
been interred. Several families were still missing, but the posi- 
tions their houses had occupied could no longer be recognised. 
The sight recalled to my memory the sad scenes of the explosion 
of 1856. Lindos has suffered but little. We continually feel the 
shocks, hut they are steadily decreasing. To complete our misery, 
three days after the earthquake a deluge of rain came down, so 
that some provisions which the peasantry hoped to save have been 
utterly lost” 


EARTHQUAKE IN NORTHERN ITALY. 

On Nov. 18, at the Lake of Como, after much heavy rain and 
stormy wind, and the waves of the lake had beat violently on the 
shore, intelligence was received that the mountain at Molina had 
toppled over, and that the masses of stone had fallen upon four 
houses, and crushed 55 persons in the ruins. The earthquake 
was felt at Lugan Lake on the same day. Carate Laxio, in Lom- 
bardy, also suffered from its effects : the coffee-house of the 
Villa Sanguiliani w’as covered with the waves of the lake, garden 
walls were thrown down, and all the houses on the lake’s shore 
were more or less injured. 

EARTHQUAKE AT MANILLA. 

On July 3, by an Earthquake at Manilla, great part of the 
town, and about a thousand lives were lost. The shocks did 
not last over half a minute. The first w’as from north to south, 
followed almost instantaneously by another from east to west. 
People at a distance from the noise of the ruins, said that it was 
■accompanied by a loud rumbling under ground. Captains of 
ships lying in the harbour say that they savr a brilliant halo of 
what appeared to be phosphoric light over the city, and felt a 
shock which resembled the sensation caused by a ship striking the 
bottom. The strength of the shock was confined to Manilla. 
The number of lives lost was small m proportion to the destruc- 
tion of buildings. The greatest destruction was in the churches, 
monasteries, hospitals, and government buildings ; in the suburbs 
more houses were destroyed than in the city. The Illustrated 
London News^ for August 29, contains three engravings — of the 
cathedral in ruins, the tower of Binondo Church, &,c. 
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VELOCITY AND DURATION Or ELECTRIOITT. 

The Velocity of Electricity and the Duration of the Spark have 
tieen made the subject of elaborate experiments by M. R. Felici, 
who has inserted some notes thereon in the Annales de Chimie, 
In his opinion, the best method of measuring the velocity of elec- 
tricity is the observation of the sparks which arise at the interrup- 
•tion of an uncovered conducting- wire freely suspended m the air, 
and without an envelope of gutta-percha or silk, and traversed by 
the discharge of the Leyden jar. When we employ a battery and 
wires covered with gutta-percha, and in the very variable condition 
of telegraph wires, causes of error are introduced, as has been 
demonstrated, principally by Professor Faraday. M. Felici also 
expresses his doubts as to the propriety of employing for this 
purpose the galvanometer or the electro-magnet. In a memoir 
lately published, he stated that by his apparatus he had determined 
the velocity of electricity to be, in round numbers, about 260,000 
kilometres a second. Since then he has had new and im])roved 
apparatus made, which he describes in detail. With regard to the 
duration of the spark, he observed in his experiments a pheno- 
menon already noticed by Mr. Wheatstone and M. Feddersen — 
viz., that when the spark has a sensible duration it is composed of 
several sparks of an intensity successively more feeble and sepa- 
rated in themselves by infinitely small intervals of time. There is, 
consequently, one whole spark and some partial sparks of ex- 
ceedingly small duration. According to M. Felici, the duration 
of the spark depends on the relation between the tension and the 
quantity of the charge. By augmenting the tension and diminishing 
the charge, the duration of the spark is also diminished. The 
duration of the spark (he says) also depends on the state of the 
surface of the metallic balls or points. — Fiom the ably condensed 
“ Scientific News Illustrated London News. 

ELECTRIC CONDUCTIBILITY. 

M. De la Rive has laid hefoie the French Academy of Sciences 
a note on Professor W. Thomson’s new method of measuring 
Electric Ckmductibihty, and its application m res|>ect to melting 
metals. Professor Thomson, by employing an arrangement of 
conductors of which one only is the seat of an electro-motive force, 
makes the intensity of the current depend on the wire of a galvano- 
meter in regal d to the two electric resistances desired to be 
compared. In this arrangement the two extremities of the wire 
of the galvanometer abut on two points of the conductors of the 
system, and these points are so determined as to divide in the 
same relation the total resistances of the two conductors. It thus 
appears that if the same relation exists between the tw'o other 
■resistances of the system (which are on the one hand, the unknown 
K 2 
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resistance, and on the other, that which seives as units) the in- 
tensity of the current in the galvanometer is null. The principle of 
the arrangement is the same as Wheatstone’s ; and although rather 
more complicated, it admits of aj>p’ication to the mejisuremeiit of 
smaller resistances. We must refer our readers to the Coniptes 
Jtendu8 (vol. Ivii. No. 17) for details of the exj)eriments, and 
merely give M, De la Kive’s conclusions. In regard to melted 
tin, lead, bismuth, and antimony, he found that the resistance 
increased from the point of fusion to the highest limit that he 
could deal with. The total augmentation (coriesponding to 500 
deg. between 358 deg. and 860 deg., divided by the resistance to 
358 deg.) IS 0 32 for tin, 0*24 for lead, and 0*18 for bismuth, 
quantities notably different, and all smaller than that found for 
mercury by making use of its known co-efFicient. For all the 
above-mentioned nielals there was found to be a decided variation 


of resistance coire-pondin - the change of state. For tin, lead, 
cadmium, and zinc, the re ce rose to nearly the double , for bis- 
muth and antimony, the v ' ^ ^on was iuv' greater for bismuth 
than antiniony.-76/c/. 

Ti riao ' 

The Spectrum Analys® ^ •]{ pioduced in liquids 

and gases having been Jje has reported the 

results to the French A ^hief 
points from the Comptc,^ ^ ® •- ^^xr 


sjiarlv obtained by means 


of Rubmkorfl’s inducti'^’*'® , produced in sulphuric 


ether, sulphide of call aniline, distilled water, 

and other liquids. Tlicf* (/ ^ ^.niployed were made of zinc, 
copper, pewter, cadmiu ^ifi, antimony, tin, lead, iron, 

aluminium, silvei, platnWAF vaiious allo^-.s. The spectr.i 

obtained, exhibited not onhqv^^* characteristic rays of eacli met*ii, 
but also the spectrum of carlVn, and the principal rays of hydiogen 
arising from all the iKjuids mIiicIi contained those elements The 
red ray of hydrogen vas always ver^* brilliant The spectrum of 
carbon was not alway.s complete * the violet rays were rarely 
visible ; but the red, yellow, ^reen, and especially the blue rays, 
never failed. From the vapouis of the above-mentioned liquids, 
M. Daniel obtained the same phenomena as from the liquids them- 
selves, but the spectra were m(»re brilliant. He generally dis- 
tinguished the s[)ectium of the metal and the spectrum of the 
elements of the vapoui. With icgard to gasevS, he found by 
employing electrodes of copper, silver, and platinum, that the 
spectrum was more distinctly marked — viz.. In nitrogen, fine rays 
in the orange and yellow ; blue bands, and fluorescence. In 
hydrogen, the characteristic rays of the gas, and blue bands. lu 
ammonia, the spectra of nitrogen and hydrogen, and fluorescence. 
M. Daniel derives the following conclusions fiom his researches — 
The constitution of the electric spark is always the same, v batever 
be the state of the medium in which it is produced, liquid or 
gaseous. There are generally — 1. Volatilization of the polar and 
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ancaTideBcent metal of the vapour produced ; and, 2, iucaudeacence 
of the elements of the medium traversed by the current. In 
certain cases, the medium alone, or even one of the elements, seems 
to become incandescent. In other cases it is especially the metallic 
vapour which becomes luminous. All simple bodies which have 
H great affinity for metals, whether free or in a compound easily 
decornposible by the spark, give intensity to the metallic spectrum. 
— /i/rf. 


ELECTRICAL AND MAGNETICAL RESEARCH 

]M. De la Rive has read to the French Academy of Sciences a 
rdsuiud of his experiments on the propagation of Electricity across 
highly rarefied elastic fluids, more especially hydrogen and nitro- 
gen, gases which are simple and unalterable, and inactive on the 
metals, yet possessing very different physical and chemical pro- 
perties. In the Compics Rendtis wdl be found details. The results 
obtained, it is stated, are generally in accord with those given by 
other experimenters. With regard to the influence of magnetism 
on the above-mentioned jdienomena, it is stated that at a certain 
degree of rarefaction, much more considerable when the gaseous 
medium is less conductive, the form of the luminous electric jet is 
changed into a thin sheet, wlien placed under magnetic influence. 
Wlien the gas, instead of being dry, contains a little aqueous 
vapour, the jet is divided into seveial small perfectly distinct jets, 
equidistant, and revolving rapidly, like the spokes of a wheel, round 
the central magnetic pole. — Jbid. 

rLECTUIC ACTION OF THE SOLAR RAYS. 

M. Musset has reported to the French Academy of Sciences 
fiome additional facts in relation to this subject obtained by causing 
the rays of the solar spectrum to fall on a delicate Nobili’s gal- 
vanometer. I n the shade the needles remained perfectly immovable ; 
but so soon as they were struck by the sular rays, whatever the 
hour or temperature might be, they performed oscillations the 
amplitude of winch varied to the extent of 90 deg. When M. 
Musset caused the coloured rays of the spectrum to fall on the 
needles, he was led to consider that the violet rays excited the most 
action. He took groat care to ascertain ihat the movements of the 
needles were not due to change of temperature or agitation of the 
air, and therefore does not lichitate to leeognise in them an electric 
action. In conclusion, lie says — “In reflecting on the impor- 
tant part which the sun plays in nature, is it not rational to 
admit its electric influence ’ In the shade the chlorophyl in 
plants disappears, the leaves of the mimosa sleep, chlorine and 
hydrogen remain together inert, and the needles of the galvano- 
meter are unmoved But if the solar rays strike these bodies 
the plants become gieen, the leavesunfold, the two gases combine, 
and the needles oscillate. These diverse phenomena, taker, to- 
gether, have so much analogy that they may well legitimate an 
opinion which, by an ascending induction, attributes to electric 
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influence the manifold and often mysterious actions of the sun 
upon nature/' — lUd. 


ELECTRICITT OP THE CIRCULATION OP THE BLOOD. 

M. SCOUTETTEN h<as reported to the French Academy of 
Sciences an account of some experiments made upon horses who 
were previously made insensible to pain. He found that the 
electric positive sign, indicating the direction of the current^ 
was constantly from the red, or arterial, to the black, or venous, 
blood. He concludes his memoir by saying that since it is de- 
monstrated that the red blood and the black blood, in their con- 
tact through the walls of the vessels, which act as true porous 
vases, give stated electric reactions to the galvanometer, we must 
admit, that as all the parts of our body arc traversed by sangui- 
neous fluids, there must necessarily be a constant disengagement 
of electricity in the most relaxed tissues of our bodies. Thus 
Cvach organic molecule is incessantly stimulated by the electric 
fluid, and thus, under the influence of this excitement, all the 
functions of the body are performed. The oxygen contained in 
the red blood burns up the organic molecules with which it is in 
contact, and produces heat, without which life is impossible. 
ITnder the influence of electricity is effected, during digestion, 
the selection of the nutritive molecules and their assimilation. 
The same action takes place in respiiation and in all the other 
functions. These facts perfectly agree with the electric pheno- 
mena of combustion. The carbon takes the negative electricity 
and the surrounding air the |K)sitive, or rather, the current is 
established between the carbon and the oxygen of the air. Now, 
the principal action of the red blood, by reason of the oxygen 
in it, is the producing a true combustion in our tissues. — Ibid. 


EI.ECTRO-PHYSIOLOGY. 

M. Matteucci has forwarded to the French Academy ol‘ 
Sciences an analysis of his latest electric researches in relation 
to Physiology, undertaken with the view of explaining one of the 
most remarkable yet obscure laws of the science. He began by 
proving that the passage of an electric current in a non-motallic 
body, which is, however, a conductor of electricity on account 
of the liquid which it has imbibed, acquires the property termed 
secondary polarity. By virtue of this property, if it be touched 
by the homogeneous ends of the galvanometer, it is found that 
this body is traversed by an electric current, directed in a way 
opposite to the voltaic current which has excited the polarity. 
Such is the case with a cotton wick moistened with water, a 
vegetable stem, a membrane, and a nerve, independently of its 
vitality. Among these different bodies a nerve is remarkable by 
the rapidity with which it is polarized in all its points, and by 
the intensity of its polarity. — IHd. 
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GALVANIC COPPER. 

The Abb<$ Moigno has communicated to the British Associa> 
tion a paper “ On Galvanic Copper and its Applications.” The 
Abb^ commenced by complaining that the ironwork in England 
which was exposed to the weather and in public buildings was 
too often sadly neglected and allowed to decay. In Paris they 
either gilded or otherwise protected such ironwork. M. Oudry 
having been commanded by the Emperor to endeavour to protect 
some of the public monuments of France and chefs-d'muvre of art 
by the electro-plating process, found insurmountable difficulties 
in depositing a unifonn and brilliant coat of copper on iron, either 
malleable or cast ; but having succeeded by mechanical means 
in reducing electrotype plates of copper to a completely impalpable 
powder, he used this as a paint, with a medium the basis of 
which was benzoin instead of linseed oil or any of the oils used 
with ordinary paints. He had completely succeeded in giving a 
surface of a very durable character .and of a brilliant, bronzed 
appearance to iron, plaster, and other objects which it was desir- 
able to protect with this substance. The Abbd exhibited several 
statuettes and busts in plaster covered with it, which had all 
the ap})earance of ancient bronzes. We understood that it was 
by the aid of a steam-hammer that the thin plates of copper de- 
posited by the electrotype process were reduced to the w&ry im- 
palpable powder of copper exhibited by the Abbe Moigno. 

NEW ELECTRIC TILE. 

Jacobini’s new Electric Pile had been employed by the Father 
Secchi for three months, when he stated that it is as efficient as 
when first constructed. It is composed of a glass vase, two metals, 
pulverized sulphate of copper, sand, and common water. The 
two metals are copper and zinc, the last in the same form as in 
DanicU’s battery ; the copper is in the cylindrical form, resembling 
a small porous vase, but open at the bottom. The lower part of 
the copper is pierced with holes to the height of five centimetres, 
and its lower edge i-. cut hko a saw. The total height of the 
cylinder is thirteen centimeti cs, and the diameter four centimetres. 
The copper wire which forms the electrode is soldered to the upper 
part of the c^diiider. To form the pile, a layer of sand a centi- 
metre and a half in thickness is laid on the bottom of the vase ; 
on this is put a disc of blotting-paper, with a hole in the centre 
of the size of the copper cylinder ; the cylinder of copper is placed 
on the sand, and the cylinder of zinc on the blotting-paper. The 
Band is so placed that it shall touch the zinc cylinder within and 
without. The cylinder of copper is then filled with the powdered 
sulphate, pressing it down from time to time vrhile pouring it in. 
This done, equal parts of water are poured into the sand and 
sulphate, in order that they may be equally penetrated. Several 
hours elapse before the pile becomes fully active. Its intensity 
goes on increasing till it attains its maximum on the fifth ox 
sixth day, w’hen it slowl}’ descends to its constant power. 
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THE ELECTBTC THEKMOMETER. 

This new instniraent has been recently employed by M. 
Becquerel in detei mining the temperature of the earth at great 
depths, and the details of his experiments are given in the Cortvpicz 
Rendus of the French Academy. Tlie Electric Thermometer in ita 
simplestformisaclosed circuit composed of an iron wire and a copper 
wire soldered at their points of junction, and in which is found eitlier 
a galvanometer keeping zero perfectly, or, better still, a magnetometer 
solidly fixed, with divers accessories, such as a]>paratus for heating 
or cooling the free solder, thermometers, lenses, &c. When the 
temperature is the same at the two solderings, the magnetized 
needle rests at zero ; when there is a change of temperature there 
is a deviation. If one of the solderings is placed in a spot w^here 
the temperature cannot be observed with a thermometer, then, 
by raising or lowering tint of the other soldering, until the needle 
shall arrive at zero, the observer will be assured that this tempe- 
rature is the same as that which was unknown. Thus, by giving 
to the metallic wires sufficient diameters, the temperature at great 
depths may be observed. Care must be taken that the tempe- 
ratures given by the solderings are the same as those of the ther- 
mometers placed beside them. The operation requires a deep- 
bored well, a thermo-electric cable, a galvanometer, and other 
apparatus ; in all which M. Becquerel was liberally aided by M. 
Kouland, the late French Minister of Public Instruction. 

On examining the earth at Paris, M, Becquerel found — 1, That, 
without going out of the tertiaiy basin of Paris, the invariable 
stratum is not of the same thickness ; 2, That we can rigorously 
determine the march of the propagation of heat in the soil, and 
the position of the invariable stratum ; and, 3, That at the Jardin 
des Plantes, from the de])th of 2(> to 36 metrea, the temperature 
is constant, as it is also from 16 to 21 metres. He states, that 
in passing from one stratum to another, tlie temperature seemed 
to change, and thinks that, consequently, it will be possible to 
detenniiie with great exactness the propagation of solar heat in 
the earth. Since this new mode of observation indicates changes of 
temperatureslessthan the tenth of adegree, M. Becquerel considers it 
to be highly desirable that experiments should be made at depths of 
100 or even of 200 metres, in order to learn tlie nature of the 
strata, the infiltration of waters, chemical reactions, and other 
causes which influence the distribution of heat in the crust of the 
earth, and what are the modifications which it undergoes with the 
weather — a distribution, the effects of whicli may react on the 
temperature of the soil, and, consequently, on the climate. This 
is one of the grandest questions in terrestiial physics which a 
philosopher can propose to himself to solve, and well worthy of 
fixing his attention. — llli(>straitd London News. 


NEW ELECTROMETER. 

This new instrument by Professor W. Thomson, has been 
exhibited and explained to the British Association by Mr. F. 
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Jenkin. Hitherto most electrometers have been mere electro- 
scopes, indicating, but not measuring, differences of electrical 
potential. Professor Thonfson had now produced a measuring 
instrument fulfilling all the requisite conditions of portability, 
constancy, and delicacy. Some such instrument will soon be as 
generally in use for all meteorological observations as barometers 
noware. The principle of the instrument was explained, and it 
was shown that in practice, the olmervatioiis could be made by 
any person accustomed to the usual meteorological instruments. 
By the use of this instrument, it is anticipated that in the balloon 
ascents contemplated in the next year, much valuable informatnui 
as to the electrical condition of the atmosphere will be obtained. 


THE BATHOREOMETEK. 

This clectiic apparatus for measuring the thickness of very thin 
substances, is described by its inventor, theAbbd Julien Giordano, 
a professor of the University of Naples, in a memoir recently laid 
befoie the French Academy, and which aj^pears in Acs 
with an engraving on wood (required to make the description 
intelligible). By the bathoieorneter, I'rofessor Giordano has ob- 
tained the following among other measurements, in the decimals 
of the millimetie = 0‘03937 inches. Common unsized paper of 
first quality, 0*278 , the same after transformation into parch- 
ment by immersion in dilute sulphuric acid, 0*252 ; French gold 
leaf, 0*009; Nea])olitan gold leaf, O*00b; bail of human adults, 
0*045, 0*051 ; hair of a child ten days old, 0 009 ; and of a child 
four years, 0*067 ; the membrane of tiie wing of the praying mantis 
(mantis orator!a), 0*019; the scales <»f the »lust of the wings of 
the vanessa atalanta, 0*007. 

ENGRAVING BV ELECTRICITY. 

A METHOD of Fngraving by Klectricity is described in Les 
MondcSj the process being due to jVI. Deloucbe, an engraver, and 
M. Fellmann, an artist A well- polished plate of zinc is covered 
with a layer of white, similar to but not identical with that used 
by engravers on wood. On this white layer is drawn a portrait 
with a special ink, and the jdatc is then suspended to the nega- 
tive pole of a voltaic battery in a bath of sulphate of coppei, 
whereby the inked jxirtion of the drawing is covered with a coating 
of copper. When this is sufficiently thick, the plate is removed 
and suspended to the positive pole, in acidulated water. The 
acid consumes and hollows out the ]iarts not covered witli copper, 
or the white parts of the design. The operation is c»»m}»lete in a 
few hours, and a plate obUiined tit for printing from. Two 
specimens are given in the Number of Les Mvndcs from w Inch these 
notes are extracted. 


GUTTA-BERCHA AND INDIA-RUBBER. 

Mr. C. W. Siemens has read to the British Association a paper 
On the Electrical Eesistance and the Electi ification of Gutta- 
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Percha and India-Rubber under varying Pressures, extending to 
SOU Atmospheres.” Tlie pressures were produced by a powerful 
hydraulic press. Mr. Siemens found by experiments the resis- 
tance of gutta-percha, or, in popular language, its insulating 
power, increased as the pressure increased, and the rate of increase 
was found to be greater the higher the pressure. At 300 atmo- 
spheres the resistance was nearly three times that observed at atmo- 
spheric piessure. When the pressure was removed, the resistance 
immediately fell to nearly its original amount, and after some time 
regained the original lesistance exactly. The resistance of india- 
rubber, on the contiarv, was found to decrease with an increase 
of pressure, but the r.ite of decrease tended to become constant ; 
when the pressure was removed a kind of rebound occurred, for 
the resistance immcdiatelv rose to more than its original amount, 
but after some time again fell to its first condition. It might be 
thought that this effect in india-rubber was due to the introduc- 
tion of water into its mass under high-pressure, whereas gutta- 
percha might be supposed to lesist this kind of percolation. This 
view was, however, sliown to be untenable ; since, when a wire 
was first covered with india-rubber and then with gutta-percha, 
the change of lesistance due to the increase of pressure was a mean 
between the results obtained with gutta-percha and india-rubber 
separately. Tlie effect on the apparent resistance of the insulators 
by continued electi ification, lirst published by Mr. Fleeming 
denkin at the Aberdeen Meeting of the Association, was next 
alluded to INIr Jenkin found that the decrease of the current 
passing through the gutta-percha, due to clectiiticatiou, was con- 
stant at all temperatures, and independent of the change of resis- 
tance due to this cause. Mi. Siemens had found the same result 
with the change of resistance due to change of pressure. 


GISBORNE'S ELECTRIC COAT EARS. 

This contrivance is nothing more than the ordinary ship’s com- 
pass, with a battery in the box, and two insulated wires maintain- 
ing the electric currents lound the needle. In the Mechanics' 
Magazine it is stated that the Liverjiool Compass Committee, Mr. 
Evans, Mr. Smith, and the Astronomer 1 loyal, obtained from Mr. 
Fairbairn 24 plates, each 16 in. long, 4 in. broad, and ^ in. thick, 
to verify by expeiiment that the power of malleable iron for the 
reception and retention of .subiierinanent magnetism depends on 
the degree of heat at which the iron i.s pas.sed through the rolls. 
‘‘ On collecting,” he observes, “all the results (after repeated 
annihilations and reversions of magnetism) with the unlettered 
end downwards, the magnetism of the cold rolled longitudinal 
bars is greater than that of the other bais in the proportion of 
about 14 to 10 ; while those with the lettered end downwards give 
about 11 to 10.” Here obviously we have a key to much that 
has been said as to good and bad iron for the construction of 
ships, the good iron being that which would lead to little compass- 
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variation, and the bad iron that which would lead to considerable 
or excessive compass variation. But the inquiries and deductions 
of the Astronomer Koyal have been pushed much further. He 
goes so far as to recommend that iron ships should be built with 
the keel nearly north and south. The results of Mr. Smith's 
studies may be summed up in the one sentence that ‘Hhe noith 
end of the keel is attracted to that part of the iron hull which was 
furthest from the north in building.” In other words, if the head 
of an iron ship is built towards the north, the needle will point 
towards the south ; and if the head of an iron sldp is built towards 
the south the needle will point towards the north ; and so on — 
the general laws being disturbed and counteracted in endless 
ways. Mr. Evans again tells us that the Warrior was built head 
north 3 deg. east, and the armour jnit on head north-west ; the 
Black Prhice built head south, 20 deg. cast, and the annour put 
on head south ; and the Defence built head south, 47 deg. west, 
and the armour put on head south, 19 deg. east. lie says, ‘'The 
general law obtains in these ships that the point of the compass 
is drawn towards that part of the .ship which was south in build- 
ing ” Mr. Evans has also told u.s the precise amount of compass 
variations • 1st, in sailing vessels, wood built ; 2nd, in steara- 
vessels, wood built ; 3rd, in vessels built partly of v/ood and iron ; 
4th, in steam and sailing vessels, iron built , and 5th, in iron- 
plated ships. Ill a wooden sailing ship the north end of the needle 
is drawn to the ship s bead, and the amount Is small ; engines and 
boilers increase the amount ; and, as observed before, if an iron 
ship is built north, so great is the variation that the needle will 
point south. The ill-fated Royal Charter had a large amount of 
variation. Last of all, Mr. Itundell, on behalf of the Liverpool 
Compass Committee, tells us many things. He says, “that many 
captains find the error of their compasses constantly vary with 
change of latitude, dispense wdth comj)en8ation of any kind, and 
trust entirely to constant celestial observation for deterinining the 
amount and direction of these errors. ” 

Mr. Gisborne’s Electric Compass was tried for three days on board 
the iron steamer Resolute in the Mensey. It vras uninfluenced by 
the iron of the vessel, and w’orked correctly \\ hen placed over the 
engines and between llie chiniiie>.s. Not so the ordinary compass 
of the Resolute^ with the w'ell-known magnetic adjustments ; the 
variations being Ih to 1 J points. I’lles of steel and iron shavings 
placed round the electric compass do not act upon the needle, and 
it is alike insensible to the pre.seiice of bars of iron on the top of 
the box. Tests such as these are demonstrations that currents of 
electricity restore the coinpa.ss to the sailor as unvarying and 
trustworthy as when steam machinery, iron hulls, masts, and rig- 
ging were unknown. Gisborne Is an eminent electiician, and 
having crossed the Atlantic frequently, it occurred to him to try 
electric currents as a means of checking compass variations. 
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Ladd’s electro-motive machime. 

This machine, exhibited and described to the British Associa- 
tion by Mr. Ladd, consisted of two coils forming a powerful 
electro- magnet, revolving on an axis parallel to the axes of these 
coils, and at equal distances between them. On the stand, four 
pillars, forming coils, were planted in the circumference of a 
circle round the revolving electro- magnet, and at such a distance 
from it as to jiermit its fiec motion. By a 8im})le contrivance, 
similar to the commutator, the electric current was so transmitted 
and reversed as to make eacli of the })illar coils a magnet, with 
the pole it presented to that of the revolving coil as it apj)roached 
it, of the opposite name, south or north, but the instant it passed 
reversing it into one of the same name ; thus, while advancing, it 
is attracted, but the instant it begins to retire, repelled , and so a 
constant motive force is applied to keep it revolving. The engine 
exhibited was mounted with bevel wheels, carrying an axle, on 
which a cord could wind up a weight of some pounds. It was 
also furnished with a friction brake, by which its power, which 
was, even with only two Grove’s cells, considerable, could be 
exactly measured. 

NEW MODE OF FIRING MINES BY KLECTRICITT. 

This new fuse, invented by ISIM. Comte andCJaitfe, which will, 
it is hoped, render incalculable service in the working of mines 
and the excavation of tunnels, diHers from those which have been 
employed hitherto, in a novel airangement of the parts of which 
it consists, which permits of its manufactuie in a very short space 
of time, and reduces the chances of fracture to a miiiinmin. It 
consists, first, of an insulated wire, to which is affixed the usual 
fuse tube ; secondly, of another wire, uninsulated, twisted round 
the first, with its extremity removed one centimetre from that of 
the insulated wire ; and lastly, of a bag containing tlie explosive 
compound, within winch are buiied the extremities of both wires. 
When the induced current from a Ruhmkorff coil is passed through 
the wires, the sjiark. on account of tlie distance which scjiaratcjs 
them, passes through the j)Owder container! in the bag. The 
thread of tin wffiich is employed to complete the circuit in the first 
instance, is melted instantaneously*, and a considerable sp.ace then 
exists betw^een the insulated and uninsulated wires, through wdiich 
the spark passes. By this arrangement, it is possible to affix upon 
two wires proceeding from the coil as many fuses as may be 
thought fit. The current having jiassed through the first, pro- 
ceeds to the second ; from that to the third, and so on ; ami be 
cause the sparks from Ruhmkorff’s coil succeed one another with 
great velocity, a great number of mines can be exploded almost 
instantaneously. So far, tbe invention has been pronounced by 
the French press perfectly successful, the experiments which have 
been made leaving nothing to be desired. — Mechanics' Mayazinc. 
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THE MAGNETO-ELECTRIC LIGHT AT DCNGENKSS. 

Some further E-eports on the progress of this “magnificent” 
light, as a Committee of the Trinity House have called it, have 
been printed by order of the House of Comtnons. In one, dated 
8th April, I860, the Secretary says. — “The light has now been 
exhibited at Dungeness for a period of nine months, and during 
that time has, with some brief exceptions (generally attributable 
to want of care on the part of the xittendaiits), been maintained 
without break or failuie, bliovving a light of exceeding power and 
intensity, which Mr. Faraday, who took as his standard the revolv- 
ing light at Grisnez, with wh/ch at equal distances it was of equal 
power, estimated to be eight times that of a first order fixed 
dioptiic light (see his lleport No. 1). Every part of the machines 
and engines has worked well, although one of the boilers has just 
required repair, causing a pressing demand from the engineer for 
the third spare hoiler, which he has suggested as necessary. The 
lamps and lenses have been gradually improved until they may 
now' be said to be perfectly satisfactory, and ha\e been under the 
charge of the ordinary light-keepers, possessing no more than the 
usual ability of such persons. The engines and machines have 
been under the charge of two engmeeis.” Various minor objec- 
tions, however, to the light as it exist-), are stated in these reports ; 
but some of these are vitiated by the discoveiy that the chief 
engineer has had to be dismissed recently on account of intoxica- 
tion. Professor Holmes replies satisfactorily to the objections m 
a separate pamphlet, and Piofessor Faiadaj also discusses some of 
them. The light seems to be visible at from twenty to thirty 
miles’ distance, but occa-siunally not so fir. a ciicumstance which 
Professor Faraday ascribes on certain occasions local haze. The 
Tiinity House autliorities, however, admit the superior advantages 
of the light in respect to peiietiative powei and star-hke bril- 
liancy, although other tiist-clasts lights they regard as practically 
suflficient. — Ihdldcr. 


ELECTRIC STEERING APrARATUB. 

The increase in the size of the ships of the Itoyal Navy, as W'ell 
as of those in the mercantile maiine, has lendered iiecessaiy many 
important changes and improvements in the construction and 
working of these vessels. In respect to .Steei ing, Electricity is at last 
regarded as the only means of ensuring rapidity and accuracy. A 
new plan has been te.sted, it is said suecessl’ully, on the trial trip of 
the Royal Oak. The apparatus is the invention of Mi Gisborne, 
C.E. The communication betw'eeu the captain and the helmsman 
and engineer is maintained by means ot' a coil of conducting 
wires. The wires are covered, by Messrs. Silver’s process, wdth a 
thin coating of india-rubber, not thicker than the finest film of 
silk, but protected by tarred heiiipeii cable. The motive power is 
a small galvanic battery, which, when charged, will remain per- 
manently in action for twelve mouths. On the paddlcbox, bridge, 
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forecastle, or any other place convenient for the captain, there is 
fixed a circular dial- plate with a handle or knob fixed to a revolv- 
ing arm, and upon the rim of the dial the words “ port,” steady,” 
‘‘starboard,” “hard.” A small box is placed before the helms- 
man, upon the face of which are metal fiaps corresponding in 
number, and covering the orders that may be transmitted by the 
apparatus. For the engine-room the arrangement is of a similar 
character, the words on the dial- plate being “stop,” “ ahead easy,” 
“half speed,” “full speed,” “ back half speed,” “back full speed,” 
and so on. To insure accuracy, the helmsman or engineer sends 
back a signal to the captain ; and every order transmitted is re- 
gistered, and remains permanently in sight until another order is 
sent. — Mechanics' Magazine, 


GASEOUS FUEL. 

Mr. Ketwortii, in a letter to the Times, states that the moving 
power of wind or water, costing nothing, is theoretically capable 
of conversion into Gaseous Fuel, from the decomposition of water 
by means of magneto-electricity, which he thus explains : — 

“ When an iron reel, having thread-coveied copper wire wound 
round it, is passed endways near to the poles of a horse-shoe 
magnet, electricity ayipears in the wire. On this principle, how- 
ever modified, magneto- electric machines are maile for electric 
telegrapliy, electio-plating, and the production of light. At the 
Dungeuess Lighthouse numerous magnets are fixed, six together 
radially on a wheel, in three rows, between which two wheels, 
having the wire-covered reels fixed in the liins, revolve rapidly by 
means of a three-hoise power steam-engine. The machinery being 
in the basement, the electricity is led by wires up to the lantern, 
where the sl.ite-pencil-like carbon points forming the wick of the 
electiic lamp are adjusted. These, when at a little distance apart, 
glow with insupportable brilliancy, producing a light which greatly 
excels others, and ‘ shines up and down the Channel and across 
into France.’ 

“ Here, as in all such machines, motion is converted into elec- 
tricity, and the cost of the electricity is the cost of the motive 
power. 

“ A magneto-electric machine moved by water, would be a very 
economical arrangement, and could a wick for the electric lamp be 
invented, as convenient and needing as little care as a gas jet, 
towns and districts having available water power might be lighted 
very cheaply, the wires being led fiom the electric factory to the 
streets and houses. In this way vast stores of coal used daily in 
gasworks would be saved. 

“ But magneto-electric machines will yield heat as well as light. 
Some years since unremunerative quantities of oxygen and hj’dro- 
gen gases were obtained from the decomposition of water by this 
means, steam as the motive power being used. From these 
experiments it appears, that machines of SO-horse power, working 
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10 hours, would produce possibly 1500 cubic feet of gaseous fuel. 
It seems, therefore, well worth consideration, whether the bound- 
less supplies of waste water power existing in the tides, the rivers, 
and lakes of Great Britain and Ireland, might not be economically 
converted into pure, smokeless, most intense gaseous fuel, made 
marketable by compression into wrought-iron vessels, as has been 
done with coal gas.” 

To this communication another Correspondent of the Times 
replies : — 

“The electric current de% eloped b)' electro-mafjnetic machines, machines 
such as have been manufaetured Mnee Ih^ were first Hjijilied to electro-plating 
in Ihrminghain, sullices to decompose ivaler with what a laboiatory chemist 
■would term considerable rapidity. The motive power required to put these 
mathiiies in action, it is recommended, might be derived from tides, rivers, 
and lakes. Tidal action, which was referred to as a source of power in 
the TuufHy September 25, IHH2, might no doubt be made available for driving 
large niiigncto-electnc machines, and, tonsequenlh', toi t lie e\ olution of the 
gaseous fuel, hydrogen, from water. Your correspondiMil infoiins us, tliat 
‘machines ol HO horse-power working ten Louis would probably produce 
1500 cubic feet of gaseous fuel ' — that is, of hydrogen Now, estimating the 
weight of 1<K) cubu inches ot hydrogen at 2 14; grams, a cubic foot will weigh 
36*07, say 87 grains, and 1500 cubic feet will weigh 55,500 grams, or 7 9, say 
8 lb. avoirdu])ois. One part by weight ol hydrogen wnl, on perlect com- 
bustion by oxygen, raise tlie temperature of 84,000 parts by weight of water 
1 deg centigrade, or, what is equivalent, will just laise 810 jiarts by weight 
of water from 0 deg centigrade (the freezing point) to the boiling point. 
Hence 8 lb of hydrogen will, on perfect combustion, jirovuling there is not the 
slightest loss ol heat l*y radiation, conduction, or otlierw ise, sullice to raise the 
temperature ol 2720 lb or 272 gallons of water Irom the fr(‘e/ing to the 
boiling pnmt. 'VVe need not pursue the calc ulat’ou'lurl her The couclusiou 
from the data of your correspondent is that in order to lioil 270 teakettlefuls 
of water it is necessary to emploj an engine ol so horse power during ten 
hours. But eiigiues cost money, n-quire attiMUnm , and ate subject to wear 
and fear Y'our readers may form tiieir own jiidguic'it wlicthm the invest- 
ment in magnet o-eleetric niachuieiv, diiveii evui by tidal aidion, is likely to 
prove romuiierat n e " 

A third (Correspondent, Mr. Bovver, of St Xeots, re])lied : — 
“The sn"<;estion of Mr. Keyworthto produce 1500 cubic feet of 
gaseous fuel by the expenditure of a power ciiuiv.ilciit to SO horses 
working for 10 hours is ceitainly not a move in th^* viglit diiection. 

“ The power which this fuel so raised rcpiesents, it. not greater 
than that which can be obtained from 1 cwt. of coal. 

If there be such a plentiful supply of waste power in the tides 
and winds, let it be used in a diiect manner, not wasied m the 
production of that wliich can only be made to give otf one- twentieth 
of tlie power expended in its creation. 

“ The suggestion of compressing the gas into cylinders (say equal 
to 10 atmospheres) would he a still further loss; the jiower re- 
quired for this purpose being more tliau could be oliUmed out of 
the 1500 cubic feet.” 


SUBMARINE CABLES. 

The practicability of Ocean Telegraphy is once again to be tested 
on a considerable scale. Four undertakings u( this ('eseriptiou — 
two being enterprises of world-wide importance— are in various 
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stages of progress, and will, it is hoped, become established facts 
in the course of the approaching year. By their success or failure, 
the progress of this branch of science will very probably be in- 
fluenced very materially. We propose, therefore, to glance at 
the means about to be adopted for carrying out each of them.* 
The French line may be first mentioned. This Cable has been 
undertaken for the Imperial Qoveinuieiit by Messrs. Siemens, 
Halske, and Co., and is shortly to be laid between Oran, in 
Algiers, and Carthagena, in Spain — a distance of some 250 miles ; 
the communication being continued from the latter place by 
means of land wires thrtjugh the Spanish territoiy into France. 
The cable is on the plan which has been patented by Messrs. 
Siemens and Co., and of which specimens were shown in the Ex- 
hibition of 1862 — witli the exception that the insulation of the 
present cable is entirely of gutta-percha, instead of part gutta- 
percha and part india-rubber, as originally recommended by the 
inventors. The conductor is a strand of 3 No 22 copper vires 
laid together spirally ; and the diameter of the core, consisting of 
the insulator and the conductor, is about 3-lOtlis ol an inch — this 
is surrounded by a pad consisting of a double layer of hemp 
stungs running spirally in opposite directions. Around these 
hempen strings is laid tlie final metallic sheath, which is made of 
pLosphuretted copper rolled into ribbon about a quarter of an 
inch in breadth and the 20th of an inch in thickness. The ribbon 
so made is laid in a short spiral, every turn ovei lapping the one 
preceding it after the fashion of ancient scale aimour. The 
diameter of the entire cable does not exceed 4-lOtlis of an inch, 
and the specific gravity is low , but the policy of enijdoying so small 
a conductor, and an insulation so slight, may fairly bo doubted, 
as also may the weakness of the completed cable under strain. 

A more extensive undertaking than this, will be the Cable 
shipped by Mr. W. T. Henley, of North Woolwich, for the Indian 
Government, and the laying of vhich has been entrusted to 
Messrs. Bright and Clark, under vhose specification and supeiin- 
tendence it has been manufactuied by Mr. Henley. The core 
consists of a copper conductor, which, though presenting a solid 
appearance, consists, in fact, of several segments drawn out 
together and firmly encased in a surr«)unding tube. Tliis arrange- 
ment is supposed to secure all the advantages to be derived from 
solid copper, without the danger of internal and unperceived 
fracture of the conductor, on account of its liability to which, 
that form of the latter has long been laid aside in favour of con- 
ductors worked into a strand. A conductor so constructed may 
escape severance in shallow water, like that of the l^ersian Gulf ; 
but for deep sea cables, a conductor of that class would be a very 
dangerous experiment. 

The conductor of the Persian Gulf line weighs 225 lb. to the 
nautical mile, and is surrounded by 285 lb. of gutta-percha per 


This able retume is from the Mechanics Magazine ^ November 16, 1803. 
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mile for its insulation. The core thus fonned is padded with a 
spiral ribbon of hemp saturated in tar-mixture, the hemp in turn 
being surrounded spirally by 10 No. 7 iron wires. Finally, the 
entire cable so constiucted is lapped with yarn over its external 
circumference and served with a composition of pitch, tar, and 
silica, laid on at a heat of 300 deg. Fahr., for the purpose of 
preserving the outer iron w'ires from oxidation. The cable was to 
be taken out to the Persian Gulf in five sailing vessels, to be 
towed by means of steameis during the paying out, the depth 
being scarcely anywhere more than 50 fathoms. The cable will 
be laid in several sections, commencing at Bu.ssora at the head of 
the Gulf, and completing the work at Gwaddell, on the coast of 
Belochistan, whence the wires .are continued to Kurrachee, Bom- 
bay, and the most important centres in India. 

The tliird (’able is a sort of adjunct to the last mentioned, and 
will be similar in construction. Its importance consists in the 
fact, tliat it fonns a link of about GO miles in the communication 
with the East, which it connects with the direct European lines 
going west and north from the coast of Italy. 

But the circumstance to wdiich the chief importance attaches 
in the present history of suhmanne telegrajihs, is the resuscita- 
tion of the original Atlantic Telegraph company. They have now 
])rovided the means for purchasing a new cable, and the attempt 
will be made to restore communication with Arnei ica duiing the 
summer of ISO 1. On the present occasion, the Hoard have com- 
mitted their scientific affairs and the judgment of the tenders 
sent In leply to their advertisement, to a Scientific Committee, 
composed of Mr. William Fairhairn, Mr. Joseph Whitworth, 
f-aptain Iloughis Galton, Professor Wheatstone, and Professor 
IViHiani Thomson. 

These gentlemen decided in favour of Glass, Elliot, and Com- 
pany’s offer, but recjuired, as regards the external armour of the 
cable, that they themselves should institute certain experiments 
and finally determine how it was to be constructed. 

As rogaids the coie, it has been generally concedeil that the 
one fixed on is suitable. It will be made up of a conductor 
having seven W'ires hud spirally into a strand containing 300 lb. 
of copper to tlu* nautical mile. The insulator will be of guita- 
])erclia, laid on in four layers, ulternattdy with four layers of 
Chatterton’s coin]>ouiuh The entire insulator weighs 400 lb., 
and the entire core 7001b. per knot. 

As to the external covering, the ]>roblem now being w’orked 
out at Greenwich, and at the works of Messr-^. Fairbairn, h to 
obtain for the whole cable completed, a specific gravity of about 
1*8, with a breaking strain of about 9 tons, giving thereby a cable 
cajiable of bearing .about 13 miles of its ow'ii length j»erpendicularly 
suspended in water. 

As the greatest depth of the route between Newfoundland .and 
Ireland is only 2.^ miles, it is thought that this will leave an ample 
margin ; and as it is stated that a cable of this description can be 

L 
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constructed by means of a combination of hemp and the best 
charcoal or homogeneous iron without any unattainable increase 
of expense, it is most probable that these materials, in proportions 
now being ascertained by actual experiment, will constitute the 
external coat of the future Atlantic cable. 

Glass, Elliot, and Company have undertaken the entire work 
of manufacturing and laying the cable. 

We add from an article in the Times the details of the manu- 
facture of Henley’s Cable. 

Experiencp has taught eleotncians the value ot‘ moderatinp the power used, 
in ATorking lines, and above all has pointed out the imperatne necessity ol 
having no single section of su submarine line of more than 600 miles in length. 
To lay long submarine cables in a continuous length without intemediate 
stations has been found to answer no other purpose than that of greatly 
diminishing the speed of w'orkmg and multipl3ing every imaginable risk both 
of manufacture and sulmiersion The Indian Gf.vernnient, acting under the 
judicious counsel of their scientific advisers, have wisely determined to divide 
the Persian Gulf cable into three sections. 

The faults which led to the destruction of the lied Sea line were of another 
character. Though it was manutactured and tested with a care greatlv 
superior to that taken with the Atlantic cable, it was submerged in a waj* 
which rendered its ceasing to work a o[,uestion of a fewr weeks more or less. 
Sheathed in acovcnngol small wires, quite unprotected trom corrosion, it 
was laid without anv' allowance for “ sladc” cable to fall into the irnegnlanty 
of the bottom of the sea. It consequently lay strained across the points ot 
the inequalities, with a tension ot several thousand pounds As the unpro- 
tected wires rusted away, and tlu* suspended portions of the line became 
loaded with coral and barnucles, the whole line crumbled into hundreds of 
pieces by its own weight. This is no mere hypothetical opinion, but a fact 
which was amply proved by the expedition to the Ked Sea m 1801 , under 
Mr. Latimer Clark. There can be little doubt that the same cause led to the 
tem]iorary failure of the Malta and Alexandria line, as well as that laid for 
the French Government between Toulon and Aimers ► 

To obviate this cause of danger, which in the above-mentioned lines has 
probably occasioned a loss of property to the value of over a million sterling, 
the Persian Gulf hue is cased m twelve No. 7 gauge hard-drawn iron wires, 
thickly galvanized, so as eft'ectually to prevent their corrosion. But, in order 
to secure more etieclually the permanent stabihty of the line, the whole 
finished cable is thickly coated with two servingB of tarred hemp yarn, overlaid 
with two coatings oi a patent composition invented by Sir Charles Bright and 
Mjr. Latimer Clark. The composition consists of mineral pitch or asphalte, 
Stockholm tar, and powdered silica, mixed in certain proportions, and laid 
on in a melted state. While yet warm it is passed between circular rollers, 
which give il a round, smooth surface. When quite cold this forms u massive 
covering of groat strength and perfect flexibility, totally impervious to water, 
and incapable of being deslrov’ed by the minute animalcule which exist in 
such abundance m warm latitudes, and which, when the cable la not protected 
against their attacks, eat every atom of the hemp, as m the case of the cable 
laid hetw^een Toulon and Algiers. Galvanizing the wire is in itself an almost 
perfect protection from rust— certainly for many years, as the good condition 
of the cable picked up ofl' the Koona Moona Islands, a part of which wa^' 
galvanized, showed, as far as the galvanizing was concerned. But, with the 
final protection both trom rust and ammalcul« which Bright and Clark’a 
compound affords, there appears to be no reason why this cable, when once 
laid 111 shallow' or deep waters, should not remain good for a hundred years to 
come. The copper conducting wire is composed of four segments, drawn into 
a hollow tube in such a manner as to appear hke a sohd wire. By this means, 
all the advantages of a strand wire are combined with the condensed bulk and 
small surface of a solid one. The copper from which the wire is drawn is 
•spiecially selected by the engineers for its high capacity for conducting eleo- 
tnety. It 18, perhaps, not generally known that different samples of copper 
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vary as much as 60 or CO per cent, in this respect — that is, some specimens of 
copper wire will conduct electricity ifnth greater facility than other specimens 
of double the thickness, though physically there may not be the slightest 
difference by which you can distinguish one from the other. This wire, which 
is nearly one-eighth of an inch in diameter, is then covered by the Gutta- 
Perclia Company with four distinct coats of gutta-percha, and four coats of 
Chatterton’s compound, laid on alternately. This “ core," as it is termed, is 
then tested in cold waf er, at a temperature of 90 deg. and then under a pres- 
sure of GOO 11) to the square inch. After passing through ail these ordeals, 
the loss by leakage through the gutta-percha covering does not exceed one 
hundred-millionth part of the current of electricity passing through the con- 
ducting w’lre in every nautical mile To such minute perfection has the 
system of testing adopted by the engineers been earned, that the loss of one 
tbousand-milhonth part of the current by leakage could bo detected and esti- 
mated on the instruments In the present state of the insulation of the cable 
the loss by leakage in working each section of the line will not exceed one 
four-hundredth part of the electnc current sent through the conductor — a 
condition of insulation which we belieie has never been equalled by any cable 
hitherto manufactured. 

Before being sheathed at Mr If eiilcy’s w'orks the coils of gutta-percha core, 
which are in three inih' Iciiglhs, are again lested under water for insulation 
and for resistance of conductor, therefore if any injury should have occurred 
to the fragile gutta-percha eoxeringof th^* wire during its transit from the 
Wharf Hoad to North Woolwich, it is detected before the cable is made up, 
and then the process of sheathing them in fhf*ir outer covering is commenced. 
The first coating outside the gntta-pereha is 12 thick strands of wet hemp, and 
over these again come 12 solid No. 7 gauge wires, which have been most 
carefully galvanized by Air. Henley. The outer covering of iron wire la 
generally the last which a cable recenes, but in this instance, as the line is to 
be laid in comparatively shallow water, the wires themselves, though gal- 
vanized, are still to be further protected from their most formidable enemy, 
rust, which IS done by the coverings ot Bright and Ulark’s composition 
already described 

During the whole time the cable is at Mr. Henley’s the current is kept 
always through it, so that the slightest possible delect in the wire can be 
detected In addition to tins, the v cry able electrical staff test every portion re- 
gularly twice a day lor insulation and resistance of conductor. When everything 
has been done winch the most jt'ulous care and the most fastidious scientific 
skill can suggest, it is passed out on the river wdeot Mr. Henley’s factory, and 
coiled away in tanks filled with water j and, even here, perpetually watched and 
tested. There are upwards of 900 nautical miles ol it thus manufactured, 
lying at Mr. Henley’s woiks — huge coils ol Hack black-looking rope, nearly 
1^ in in diameter, weighing nearl> 4 tons to the mile, and 2^ tons in water, 
and costing as nearly as possible 2iM)/ jier mile— the cheapest, strongest, and, 
electncally speaking, the most perfect cable that has ever yet been made. 
Three imudred and fifty miles more ot the same kind have yet to be manu- 
factured 

At all the breaks or stations in the Persian Gulf the extreme shore ends 
will be very massive, coated with galvanized iron-wire of almost tenfold 
strength, and w'eigliing as much as 8 tons a mile. In certain portions of 
the route near Bussorah, where there is an}*^ danger to be apprehended from 
small coasters anchoring, the weight of the hne will also bo increased by 
the extra thickness of its wires, to nearly 9 tons a mile — enough to shield 
jt from any risk from the little anchors ot the native boats winch are 
jikely to come there. 

The total length of Cable taken out for this line amounts to 1250 
miles, and weighs upwards of 5000 tuns, being an excess of 2000 
tons over that of the Bed Sea, Malta, and Alexandria, or the 
Atlantic. The wire alone of the present cable weighs 1000 tons. 
When completed London and Calcutta will be in telegraphic com- 
munication, by which a con ondence may be conveyed from one 
hemisphere to the other in the course of a very few hours. 

L? 
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PRINTING TELEGRAPHS. 

Prof. Hughes has read to the Biitish Association a paper on 
his system, which depends for its correct action on the subdivision 
of time between each signal or letter, and the contact for each 
wave of electricity of tlie same duration. All other systems 
depend either upon the number and dimition of different signals 
to produce the letter intended, or upon a certain number of signals 
indicating a certain letter. In order to obtain the results, we 
must secure, Ist, the perfect synchronism, or time-keeping, of 
two or more instruments ; 2nd, the sending of the currents should 
be perfect as regards intervals of time and duration of contact ; 
3rd, the arrival of tlic current should be perfectly recorded, both 
as regards the intervals of time and the signals obtained. The 
instrument is driven by a weight acting upon a train of wheels, 
and its speed is goveined by a vibrating lod. The type- wheel 
revolves continuously, and carries, by means of bevel wheels, a 
contact-making arm, which travels around a disc of pins acted 
upon by the finger- keys. Whenever any one of these keys is 
pressed down, the corresponding pin comes in contact with the 
revolving arm at the time wished for. The curient is thus sent 
on the line, jiassing through the electiic magnet, detaching the 
armature, which, in its rapid upw’ard motion, comes in contact 
with a detent, which locks at will a small shaft to the train in 
motion. A cam on this shaft laises tiic paper against the type- 
wheel, causing the impression of the lettei intended on the paper. 
At the receiving station the current acts in the same way as in 
transmission, detaching the armature, thus peiinitting the print- 
ing shaft to make one revolution, and to take the impression of 
the intended letter once fi>r each current received. The trans- 
mitting and receiving instruments are brought into unison by a 
detent on each, which, on being pressed, stops both ty{)e- wheels 
at a given point, and on being released by the electrical wave, 
starts them both at the same instant of tune. After a detailed 
description of the mechanical anangements of the instrument, the 
methods of obtaining tlie icsults, &c., the paper supplied the fol- 
lowing paiticulais as to the special merits of this invention over 
others : — It will be seen, from a careful study of this instrument, 
that it possesses special mei its not only for land lines, but for long 
submaiine lines, from the fact of its requiring but one wave to 
each letter, and the sensitiveness and simplicity of the electrical 
arrangements. Theoretical^ its speed is three times greater than 
the Morse ; and this has been lully borne out in the numerous 
practical trials the instrument lias had. The following rates of 
speed were obtained in different lengths of cables : — 


Atlantic cable . 

.... 2500 miles 4 words per minute. 

Bed Sea „ 

.... 2000 „ 6 

ft »» 

.... 1000 „ 10 „ 

i> » • 

.... 600 24 

I)«iiimarK „ 

. . 300 „ 22 „ 

Tasmania,, 

. . 240 „ 30 „ 
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On aerial lines the average speed of good operators is 40 words 
per minute. Having stated the special merits of this instrument 
with regard to the velocity of transmission through submarine 
cables, and given various tables and particulars as to the force 
and time of currents, the paper proceeded : — The electric magnet 
of this instrument has been also used us a measure of the force of 
different electrical forces. The adjusting screw on armature when 
graduated shows the amount of the electric magnetic force that 
has detached the armature The same arrangement has been 
used as a measure of force under different speeds of transmission. 
The results of experiments in relation to these points were given. 
The patents for this iihstrument have been purchased by the 
Governments of France and Italy, after a series of practical trials 
of one year’s duration, and it is now in daily use on their most 
important lines. In the United States it has been purchased by 
the American Telegraph Company, and has been in operation 
there since 18.05. The United JCingdom Telegraph Company 
possess the sole right for Great Britain, and it is in operation 
upon their lines between Livei pool, Manchester, and London. 

THE NEW TELEGRAPH ACT, 

An Act has been passed to regulate the exercise of powers under 
.special Acts for the construction and maintenance of telegraphs. 
Before a company proceeds to jilacc a telegraph over, along, or across 
a street, not being a street in tlio metropolis or in a city, or a public 
road, or to place posts, they are to publish a notice that they have 
got the consent of the body having the control of the street, and 
leave notice at the dwelling-houses, and are not to place the tele- 
grapii until after 21 days’ notice, dm mg which time objections 
can be made to the Board of Trade. If any person in the employ 
of a company wilfully or negligently omits or delays to transmit 
or deliver any message, or by any wilful or negligent act or 
omission jire vents or delays the transmission or delivery of any 
message, or iiiijiroporly divulges to any person the purport of any 
message, he may lor every such offence be liable to a yienalty not 
exceeding 20/. All messages on Her Majesty’s service are to 
have priority, and on tlie retjuest of the Board of Trade a tele- 
graph is by a company to be placed for the exclusive use of Her 
Majesty. The Act further piovides that iii case of an emergency 
telegraphs may be taken po.ssession of for Her Majesty’s service 
by a warrant from the Secretary of State. The warrant is only 
to be in force one week ; but successive warrants may be issued. 
The Treasury in such case is to pay the company for the loss sus- 
tained. A company may be jiroceeded against by the law officers 
of the Crown on a certificate from the Board of Trade that any 
provision of the Act has not been complied with, or tliat com- 
pliance would be for the public advantage. 
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CORRELATION OF MECHANICAL AND CHEMICAL FORCES. 

Mr. Sorry lias read to the Royal Institution a paper ** On 
the Direct Correlation of Mechanical and Chemical Forces,’* 
which, sa3's the Athenceum, is a pregnant indication of the theory 
therein developed. It clears away difficulties, and throws light 
on phenomena hitherto inexplicable; those, f<»r instance, in which 
mechanics and chemistry appear to have an equal share. It has 
long been known that pressure has an important effect on the 
solubility of salts. Mr. tSorby, by filling the tubes with which he 
experiments at a very low temperature, and placing them after- 
wards in proper situations, is enabled to keep the solutions which 
they contain, under a pressure of from 2000 to 3000 lb. to the 
squai’e inch, for weeks or months continuously, and to watch the 
results. Tlie pressure is measured and indicated by a capillary 
tube enclosed within the principal one. The lesearchcs of Mr. 
Hopkins and Prof. W. Thomson have made us acquainted with 
the effects of pressure on fusion and freezing, and there appears to 
be an intimate connexion between them and the experiments here 
under notice. Mr. Sorby has proved that if a salt contract in 
dissolving it is more soluble under pressure, and that if it expand 
it is less soluble. The law, as might be anticipated, varies with 
the nature of the salt. For common salt it may be stated thus : 
the extra quantity dissolved varies directly and simply as the 
pressure. On comparing sulphate of copper with ferridcyanide 
of potassium under the same ju’essuie, it is found that one 
quantity dissolved of the former is ten times that of the latter ; 
and there is a still greater variation of the mechanical equivalents. 
Reasoning upon the interesting facts bi ought out by this investi- 
gation, Mr. ^rby concludes that the experiments “indicate tliat 
in some cases pressure causes a slower and in others a quicker 
chemical action. And I think it probable,” he ctmtinues, “that 
further research will show that pressure weakens or strengthens 
chemical affinity according as it acts in opposition to or in favour 
of the change in volume, as though chemical action were directly 
convertible into mechanical force, or mechanical force into 
chemical action, in definite equivalents, according to well-defined 
general laws, without its being necessary that they should be con- 
nected by means of heat or electricity.” Apply these principles, 
and it seems easy to explain peculiarities in the structure of 
metamorphic rocks — to account for slaty cleavage — for some of 
the phenomena of crystallization, that is, the direction in which 
the crystals are formed, and for tlie impressions made by one 
limestone-pebble in another, as seen in the “Nagelflue” — the 
latter a much-debated question amongst the geologists of Switzer- 
land, Germany, and France, In due time we shall have to 
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record a further development of the theory, of which, as Mr. 
Sorby remarks, his present paper is to be regarded as a preliminary 
notice only. 

CHEMICAL CATALYSIS. 

With regard to the power possessed by certain substances of 
developing catalytic phenomena (said to occur through the mere 
presence of a substance such as the combination of oxygen and 
hydrogen when a piece of spongy platinum is introduced), M. 
Schonbein says that this power is almost universal, both in the 
vegetable and animal kingdoms. He asserts that the seeds and 
roots of all jdants contain catalyzing substances ; and he thinks 
that germination is intimately connected with the presence of a 
substance of this nature, and that everything which annuls the 
catalytic activity of a substance at the same time destroys its 
germinating power. 

ELECTRO-CHEMICAL DECOMPOSITION OF INSOLUBLE SUBSTANCES. 

Since the decomposition of water by the galvanic pile or 
battery, about 1800, philosophers have not ceased to employ the 
chemical action of electricity, which in the hands of Davy be- 
came the point of departure of so many brilliant discoveries. In 
his remarkable memoir of 1806 he demonstrated that, with a pile 
•of 150 elements, we can obtain from insoluble substances, by the 
intermediation of distilled water and two plates of platinum or 
gold as electrodes, the acid, alkaline, or earthy elements, which 
enter into their composition, or which are found theie in a state 
of mixture. Thus he succeeded in obtaining from glass and a 
number of other bodies the chloride of sodium they contained ; 
and thereby he concluded that the most part of the minerals have 
been emerged in sea water. In M. Beccpierers recent researches 
on this subject his method has been to plunge into water the in- 
soluble body to be decomposed by means of the voltaic battery, 
and observe the evolution of oxygen and hydrogen. The in- 
soluble body is then brought into contact witli the electric cur- 
rent, and dissolved. He has also occupied himself with silica, 
alumina, and the sesquioxide of iron, soluble in water, which Mr. 
<Traham obtained his beautiful experiments on dialysis. With 
the view of ascertaining the condition of these bases, he sub- 
mitted these solutions to the action of ten elements. He ob- 
served on the negative wire silex, alumina, and sesquioxide of 
iron as a jelly, which could not occur if these bases form soluble 
hydrates. In electrolyzation the water which plays the part of 
the acid went to the positive pole, where it was decomposed, and 
the base went to the negative pole. During the expeiiiiient a 
quantity of hydrochloric acid was disengaged abundantly, which 
proved that the solutions, though neutral, still contained chlorine. 
In seeking to oxidize silicium at the positive pole in distilled water 
with a pile of eighty elements containing sulphate of copper, M. 
Becquerel recognised that this metalloid is not a non-conducting 
body, as generally believed, but possesses a sufficient amount of 
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conductibility to produce remarkable effects of heat when it is 
traversed by an electric current, by reason of the great resistance 
which it undergoes. For further details we must refer to the 
memoir in the Comptes Rendm of the Academy of Sciences, and 
give only the conclusion : — The facts stated in evidence show the 
influence of the contact of the electiodes with insoluble matters 
in producing decomposition (employing for the puqwse a battery 
of medium intensity), not by the direct action of electricity, but 
by the effect of secondary actions which nature so frequently em- 
ploys . — Illustrated London Neios. 


SULPHUR. 

A NEW fonn of Sulphur has been shown at the French 
Academy of Sciences by M. H. St. Claire Deville, who had re- 
ceived it from a young German chemist, M. Dissenbacher. By 
adding to pure sulphur a four-hundredth or even a few thousand 
parts of clilorine or iodine, the sulphur was made perfectly soft, 
so that it might be spread in thin leaves, as flexible as leaves of 
wax. This fact may, perhaps, tend to explain the sulphurization 
of india-rubbei - "When pressed in the hand, the modifled sulphur 
acquired a certain degree of hardness. 

SPECIFIC WEK.HT. 

A NEW apparatus for determining Specific Weiglits, made by 
M. Lenoir, after the idea of M. Tschermak, has been described 
by the latter in a note read at a meeting of the Academy of 
Sciences at Yienna. It consists of the beam of a balance, made 
of yellow copper, suspended by the centre, and divided in the 
direction of its length into two equal parts of some absolute 
value. At one side is placed at the point of suspension a current 
weight, at the other a small basket of metallic wire, both ends 
being piovided with steel hooks which may be attached to the 
beam, and easily moved in the direction of its length. The ob- 
ject, the relative density of which is required, is placed in the 
basket. It is v^eiglied first in air and then in water, displacing, 
in the last case, the current weight, till the equilibrium be re- 
established. The two distances of the current weight at the 
point of suspension of the beam furnish the results for the calcu- 
lation of the specific density. M. Tschermak states that this 
simple apparatus, placed in n flat box 13 centimetres long, 
will give results differing only 0*03 from those obtained by a sen- 
sitive hydrostatic balance. 


MUCEDINES. 

The development of the Mucedines, especially of the Ascophora 
nigrans, in artificial media, has been made the subject of rigid 
experiment by M. Rauhn, a pupil of M. Pasteur, who has laid 
the results before the French Academy of Sciences. M. Raulin 
has shown that, by a suitable choice of minerals, the development 
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of this plant may be rendered as rapid in an artificial medium 
as in its most appropriate liquids ; the most useful substances 
being phosphorus, potassium, magnesium, sulphur, and man- 
ganese, in the forms of sulphate and phosphate of ammonia and 
carbonates of potash ; magnesia and manganese and other ele- 
ments intervene, but in small proportions. The respective weights 
of the elements wliich suffice for the development of the Ascophora 
nigrans, are of different degrees ; considerable for some, such as 
carbon, hydrogen, and oxygen ; hardly appreciable for others, 
which are, no doubt, equally necessary. After very careful ex- 
periment, M. Raulin was led to conclude that free nitrogen w’as 
not absorbed by the plant in any case. 


FULMl'^OSE AND FULMINAM. 

Tn a memoir on the formation of humus vegetable soil and 
nitre, read at a meeting of the Rreneh Acailemy of Sciences, 
the author, M. lilondeau, states that twenty years ago, 
when studying the action of acids on cellulose, he observed the 
remarkable fact that, before combining with cellulose, sulphuric 
acid transformed it into an isomeric substance having remarkable 
properties, which he designated ‘‘ Fulminose,” because, when 
raised to the temperature of 14U deg cent , it spontaneously de- 
composed into carbon and aqueous vapour. Fulminose possesses 
not only the pioperty of combining with iiitrie acul, and forming 
gun-cotton, but is also capable of actively absorbing ceitain gases, 
especially ammonia, liydrochlotic acid, and sulphuretted liy- 
drogeii ; this absorption being accompanied with the evolution 
of heat, and the combination of the gas or its elements wdth the 
fulminose. Aftei noticing other propeitics of fulminose, M. 
Blondeau states that, when dead wood is placed in suitable condi- 
tions of temperature and moisture, it is soon attacked by one or 
two specimens of Mycoderms ; and that, after they have drawn 
from the wood the nitiogenous matters neccssaiy fot their develop- 
ment, they leave behind a substance closely resembling fulminose. 
When a fragment of dead \V(*od of a linden- tree was treated wdth 
an alkaline solution of potash, bv dilute hydrochloric acid, and 
finally by boiling water, M. Blondeau obtained as residue a 
fiiablc white substance, whicli when analysed, presented the 
composition of cellulose, and jiossessed all the jiioperties of ful- 
minose. These facts, he believes, thiow light on the formation, 
of humus, and the part which it plays in nitrification. Ful- 
minose possesses the piopeity of absorbing gases, especially 
aiiiinonia, which, reacting on the remains of sclerogen, colours 
them black, and forms a species of combination which, being 
soluble, penetrates into the pores of the substance, giving it the 
black tint characteristic of humus. Ammonia and oxygen are 
condensed by the humus, whereby a quantity of heat is gene- 
rated, sufficient to determine the combustion of the ammonia, 
and its transformation into water and nitric acid ; hence arises 
tlie production of nitrate of ammonia, which may change its 
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base with potash, soda and lime, and thus form the different 
nitrates which so powerfully aid vegetation. M. Blondeau thus 
sums up the facts contained in his memoir: — “1, The trans- 
formation of wood into fulminose under the influence of myco- 
dermic vegetation ; 2, The absorbing power of fulminose in re- 
gal'd to gases, especially ammonia ; 3, The combustion of am- 
monia in the poi-es of the fulminose, and the transformation of 
the elements into water and nitric acid — a combustion rendered 
manifest by the light which dead wood affords in darkness; 4, 
The identity of humus and fulminose/’ M. Blondeau states that, 
although all the foregoing facts are not entirely new, the most 
part having been firevionsly observerl, yet that no one has 
hitherto precisely determined the nature of the substance which 
enjoys these curious properties, which he thinks constitute the 
simplest interpretation of nitrification hitherto obtained. 

In relation to the foregoing observations on the remarkable 
compound termed Fulminose, we give some notes from a paper 
by M. Blondeau in the Annale& dc Chimie^ on an analogous 
body, termed by him Fulminam. In treating starch with a mix- 
ture of sulphuric and nitric acids, and then adding W'aterto the 
produce of this reaction, we obtain a white pulverulent substance 
similar in its constitution to the powder-cotton, named by Bra- 
connot, ‘‘xiloidine.” The analogy of composition which exists 
between cellulose and starch fecula having led M. Blondeau to 
think that starch, before combining with nitric acid, must under- 
go some modification similar to that wdiich cellulose undergoes when 
under the influence of sulphuric acid, he was induced to ascertain 
whether this substance existed naturally, and whether it wei’c 
possible to obtain it by means of a piocess similar to that by 
wdiich he obtained fulminose. Accordingly, after having ])laced 
some starch in a mortar and moistened it with sulphuric acid, he 
made of it a firm and consistent paste, which when thrown into water 
was completely dissolved. When a little alcohol was added to the 
solution, he obtained a white amorphous precipitate, differing 
from starch by its iippearance and its solubility in water. After 
sevej*al solutions of this precipitate, and successive precipitations, 
he found on examination not a trace of sulphuric acid in its com- 
position. When submitted to the action of heat it began to puff 
up, and at about 96 deg. Fahr. it was decomposed, disengaging 
steam and leaving a residuum of voluminous veiy inflammable 
charcoal. The property which this soluble starch possesses of 
suddenly decomposing at a temperature little elevated led M. 
Blondeau to name it ‘^fulminam.” It is very soluble in water, 
but is insoluble when a small quantity of alcohol is added. When 
dried in vacuo it presents the appearance of a dry, brittle gum. 
Its solution is coloured blue by iodine ; the colour disappearing 
when heated. Its analysis shows a composition identical with 
starch. Carbon, 44*20 ; hydrogen 6*07; oxygen, 49*73 . — From 
the Illmtrated London News, 
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ACTION OP SULPHUEIC ACID ON LEAD. 

At the Freoch Academy of Sciences, M. Frdmy has read a note 
from Messrs. Calvert and Johnson, of London, which stated that 
this acid is found to attack pure lead much more actively than 
impure — an unexpected peculiarity. The reverse of this fact 
occurs with zinc and nitric acid (aqua fortis), which latter attacks 
impure zinc much more readdy than pure. M. Fr^niy justly 
remarked on the importance of the former fact noted by the Eng- 
lish chemists, stating that it ought to be borne in mind in the 
construction of leaden chambers for the manufacture of sulphuric 
acid. 


OXALIC ACID PBOM SAWDUST. 

T>\i. Mdkray Thomson has described to the Pharmaceutical 
Society Mr. Dale’s new patent ]nocebs for the manufactuie of 
Oxalic Acid from Sawdust, acted upon by alkali, lime. &c. It ap- 
peared fiom the statement in the paper tliat, by proper manipula- 
tion, 2 lb. of sawdust were made to yield 1 lb. of oxalic acid , and 
that during one part of the process most of the alkali employed 
was recovered, and used agaiif in succeeding manufactures. Tlie 
produce in Mr. Dale’s establishment was weekly about nine tons’ 
weight — an amount more than half of the oxalic acid believed to 
be used all over the world. 


NEW PYllOMETER. 

A ('^OAL-oiL Pyiiometru, invented by Mr G. Tagliabue, lias 
been exhibited at the Franklin Institute, Phila»lelphia. The 
vessel containing the coal-oil, the (juality of winch is to be tested, 
is placed in a reservoir of w.iter which is heated by a small spirit- 
lamp. A thermometer, the bulb of which is immersed in the oil, 
indicates the temperature. Openings in the lid of the vessel con- 
taining the oil are provided with lids, which are removed at a 
proper time to admit atmospheiic aii, which, combining with the 
gas generated with the oil, loiiiis an explosive mixture. A taper 
is introduced from time to time into a tube projecting from the 
top of the vessel, and when the gas and air have combined in the 
proportion, the mixture is ignited by the taper and explodes, the 
height of the tliermoinctei at the moment of the e.xplosioii indi- 
cating the quality of the oil. 

ALLOTiioj’ic riiosrHOiius. 

The discovery of Allotropic Phosphorus is generally atti ibuted 
to M Schrotter, of Yieiina, about 1845. We now learn from M. 
Nicklbs, 111 the new scientific periodical Lea Moudts, that M. Kopp 
stated, in 1844, in the Compfes lieudus of the French Academy of 
Sciences, “that in preparing the hydrated ether of iodine — by 
means of alcohol, phosphorus, and iodine — tlicie reiiiaiiied an inert 
residuum in the form of a red powder. When well washed, this 
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substance was insipid, inodorous, and readily acted on by the 
oxygen of the atmosphere. It was a red modification of phos- 
phorus. It could be dried in the sarid*bath without sensibly oxy- 
dizing, but was with difficulty freed from the last traces of humi- 
dity. When submitted to dry distillation it was transformed into 
ordinary phosphorus.” In 1845, Berzelius confirmed M. Kopp’s 
experiments. This was doubtless the amorphous” phosphorus 
of Schrotter ; but M. Koi>}) did not then see that this form of phos- 
phorus could be obtained by M. Schrotter’s method — viz., by sub- 
mitting ordinary phosphorus to a higher determinate temperature, 
and that, when so obtained, it was not poisonous, and could there- 
fore be successfully employed in the manufacture of the safe lucifer- 
matches. — lUiLStraied London News. 


COMPOSITION OF LUCIFER-M ATCHES. 

In the Repertoire de Ckimie is a memoir by M. Wiederhold, 
giving an account of a series of experiments on substances suitable 
to be employed in this important manufacture. He states, in 
conclusion, that the mixtures composed of chloride of potash and 
hyposulphite of lead give the best results ; those which contain 
some chlorate, tersulphuret of antimony, and nitrate of lead, take 
tire very readily also, but are hygroscopic, and are therefore inferior 
to the former. The matches prepared with hyposulphite of lead 
present the advantages of being devoid of phosphorus and of being 
very economically prepared. (See p. 78 of the present volume.) 


THE HYDRO-OXYGEN OR DRUMMOND LIGHT. 

Tnib was called “ JJruminond-light” from having been used by 
Captain Drummond wlien making the Ordnance surveys. It is 
produced by the ignition of the hydrogen and oxygen gases on 
lime, and gives so biilliant a light that Captain Drummond was 
enabled to take bearings of altitudes at from GO to 90 miles dis- 
tant. It was considered desirable that such a light should be 
brought into practical use, and particulaily so for lighthouses ; 
but the difficulties to be overcome were many, and have caused 
much expense and time in experimenting on them.* The insuper- 
able desideratum was that the light should be continuous, oi able 
to be burnt for many consecutive hours without any intermission. 
Then the production of pure hydrogen aud oxygen gases in suffi- 
cient quantities presented difficulties, nor was the highly inflam- 
mable nature of a mixture of these gases to be overlooked. A 
lamp was at length produced by Mr. Prosser, with its necessary 
apparatus, which he asserted possessed all these requirements ; 
but this fact was much doubted, and particularly as to the possi- 
bility of burning it for the number of hours required — viz., from 

• The main difficulty, as we were informed by Captain Drummond, lay in 
the finding ot persons of sufficient inteliigenoe to manage the apparatus, who 
could bear the solitariness of lighthouse duties. 
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12 to 15, with equal intensity and without intermission. To test 
this, the Trinity Board consented th.at the light should be tried at 
the South Foreland Lighthouse, under the inspection of their 
officers ; but of course at so important a station it was allowed 
only to be placed in the apparatus of the oil lamp, so that in case 
of failure the oil lamp might be immediately replaced, which could 
be done in a few minutes. The glass apparatus of the od lamp 
was out of focus for the lime lamp ; however, the principal point 
to be decided was as to the continuous light ; it was therefore 
submitted to this ordeal ; it could not be shown in any other 
manner. The lime lamp was burnt lor 12 weeks, during Septem- 
ber, October, and November, 1861. At the end of that time the 
following certificates speak as to its success. First, from the 
principal lightkeeper ; — “ I beg to state that the patent lime light 
lamp has been burning in this lighthouse 12 weeks, from sunset to 
sunrise ; during this period it has been carefully noticed by me 
and the other lighthouse keepers, and we have found the light to 
be steady, continuous, and brilliant, and it has burnt without any 
defect or intermission.” Second, fiom the captains of the English 
and French packets . — “We, the undci^igned commanders of the 
Koyal Mail Packet Service on the Ostend and Calais stations, beg 
to certify that we consider the lime light which has for some time 
past been exhibited in the South Foreland Lighthouse superior in 
power to the old one with oil. We have always observed the lime 
light at a greatei distance than the other, and particularly in hazy 
weather, when the other could not be seen.” Then conies a certi- 
ficate, unasked for, in the May following, signed by master 
marineis, mates, the Coast Guard, and 30 (Uiannel pilots, stating 
that “The light burnt steadily and continuously, and that its 
power very fai exceeded the brilliancy of any oil lamp previously 
or since exhibited (a new oil lamp had been exhibited after the 
removal of the lime light lam])), and would doubtless lie a. valuable 
addition to the i)iotectioii of life and property on this coast.” — 
The T'tmcs, 


STORAGE OF PETROLEUM. 

One of the immediate practical results of the important experi- 
ments on ])etroleum made at Hamburg by the authorities of that 
city is the publication of a decree of the Senate considerably re- 
laxing the stringent measures hitherto in force with regard to 
warehousing peti oleum in private stores. The decree ordains that 
crude petroleum, petroleum* naphtha, and petroleum that evapo- 
rates into gas at a lower temperature than 30 deg. Reaumur (y9J 
deg. F.) must be, as heretofoie, warelu)used e.vclusively in the 
public stores on the island in the Elbe. Refined petroleum, how- 
ever, from which no inflainniable gases emanate at a temperature 
under 30 deg. Rdaumur, may, as is the case with oil of turpentine, 
be warehoused in the private stores of retailers to the extent of 
1000 lb., and may be shipped without requiring the presence of a 
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police guard. The quantity of refined petroleum allowed to be 
kept in a shop or other place of sale by retail is extended to 
3001b. The private warehouses for storing refined petroleum 
must first be examined by the police, and found unexceptionable * 
they must have no vent towards the canals, streets, or courts, by 
which the liquid can escape, and the doors must be furnished with 
a sill at least six inches high. Importers and owners of refined 
petroleum are bound to submit samples of their goods to one of 
the local sworn chymists, who will analyse them, and furnish a 
certificate of the examination. All petroleum not accompanied 
by such a certificate will be considered inflammable and dangerous, 
and cannot be admitted into private warehouses, but must be sent 
to the public stores . — The Grocer and Oil Trade Review. 

LATEST USE POll TETUOLEUM. 

An assistant-surgeon, writing from Gettysburg, attests the 
use of coal oil in suppui*atmg wounds. As volunteer asbistant 
lie received permission from the surgeons to use it in the most 
offensive eases. Ly its manifest utility and the solicitations of 
the wounded, he was induced to enlarge its use, until be became 
satisfied that what cold water is to a wound in its inflamed state, 
coal oil is to it in its suppurating state, — dispelling flies, expelling 
vermin, sweetening tlic wound, and promoting healthy granula- 
tions. It can be used by an assistant of ordinary judgment with 
perfect safety, and to the great comfort of the patient. — Mis- 
souri Democrat. 


SOLAR RAYS. 

The chemical action of the Solar Kays has been inccosured by a 
new method, invented by Dr. T. L. Phipson. Having observed 
that a solution of the sul[)hate of molyhdic acid, placed on one of 
the shelves of his laboratory, where it leceived the direct rays of 
the sun for three hours a da}', became bluish-green in the daytime 
and colourless at night, he made several experiments, and always 
found that the saline solution was reduced when exposed to the 
sun, but lost the coloui by oxydation when placed in the shade. 
He believes that during insolation a certain quantity of molybdic 
acid loses one atom of oxygen, w^hicli combines with the water, 
foiming binoxide of hydrogen, and that, during the night, the 
latter gives up the equivalent of oxygen to the oxide of molyb- 
denum produced ; consequently no disengagement of gas takes 
place. Dr. Phipson has constructed an apparatus for measuring 
this action, which is not due to heat, as he lias boiled the solution 
without observing any coloration. A weak solution of perman- 
ganate of potash destroys the bluish-green colour, and the quantity 
(volume) of this solution employed indicates the relative daily 
amount of actinism. 
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ACTION OF HEAT ON LIQUIDS. 

Some researches of Professor Donny, of Ghent, on this subject 
induced Mr. W. E. Grove, F.R.S., to investigate the ques- 
tion ; and, in consequence, give a lecture to the Chemical Society, 
describing his experiments, of which we give a few notes. Water, 
it is well known, boils quietly in an open saucepan ; but it was 
found to behave very ditferently when heated in a long glass tube 
drawn out to a fine point, which, permitting the escape of 
steam, did not allow the water again to absorb the gases of the 
atmosphere; under these circumstances the ‘‘bumping” or con- 
cussions, which are also to be notieed in the distillation of sul- 
phuric acid, were observed. When, further, the air-pump is 
employed to facilitate the extraction of the air from the water, 
and the upper portion of the glass tube cut off with a file, it 
may happen that the renewed application of heat will induce a 
sudden and violent escape of vapour, amounting almost to explo- 
sion. Again, a flask containing a little hot water was placed 
under the receiver of an air-pump in connexion with a platinum 
wire, which could be heated to a tolerably constant temperature 
beneath the surface of the water, by means of an external galvanic 
battery. On exhausting the air, it was found that the ebullition 
occurred only at intervals ; often a minute would elapse, and then 
a burst of vapour would almost eject the contents of the flask ; 
but, this over, the water again became peifectly tranquil, and re- 
mained so for another minute, when another tumultuous ebullition 
occurred, to be succeeded by a jieriod of rest. The same pheno- 
menon was repeated at such regular intervals that the apparatus 
might almost have served as an indicator of time. 

In Mr. Grove’s opinion, there was a parallel between the ebul- 
lition here noticed and that observed in the boiling springs of Ice- 
land. In both cases, a column of water, partially deprived of air, 
was exposed to an external source of heat, and an uninteirupted 
kind of ebullition induced in consequence. In proof of the ex- 
treme difficulty of expelling air or dissolved gas from water, Mr. 
Grove described the following experiment : — A long glass tube, 
closed at one extremity, was bent in the middle nearly to a right 
angle ; the closed limb was then half filled with water, from which 
by long boiling, the air was supposed to have been expelled ; the 
remaining space in the tube was then coiiqiletely filled with olive 
oil, and the opened extremity dipped into a basin of the same. 
Heat was then applied to the tube until the water boiled, and this 
temperature maintained for a considerable time. Each bubble of 
steam which left the surface of the water, passed through the 
column of oil, becoming smaller and smaller during its ascent ; but 
never did it condense without leaving a microscopic bubble of gas, 
which at length accumulated so that it could be examined. This 
bubble was found to be puie nitrogen. Similar experiments were 
made with bromine, chloride of iodine, &c. The general conclusion 
Mr. Grove derived from his experiments was to the eftect, that water 
had a very powerful affinity for the gases of the atmosphere ; that 
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by several processes, the oxygen could be eliminated, but that the 
nitrogen resisted all attempts to expel it from solution — so much 
so, that it might be doubted whether chemically pure water (a 
compound of two elements only) had ever been prepared ; and 
further, that ebullition (as applied to water) under all circumstances, 
consisted merely in the production and disengagement of bubbles 
of aqueous vapour formed upon a nucleus of permanent gas. — 
JlliLstraied London News. 


AVOOD CHARRED BY STEAM HEAT. 

Mr. T. Hyde Hills has presented to the Royal Institution 
some charred wood which he stated was found in repairing the case 
of a tin pan used for phaimaceutical purposes, and heated by 
steam at a temperature not exceeding 250 deg. Fahr., generally 
working from 5 lb. to 15 lb. to the square inch. This fact may 
probably throw a light on some of the fires not yet accounted for. 
The charred wood was exhibited at a recent evening meeting of 
the members of the Royal Institution. 


BEEKITES. 

Beekites are remarkable siliceous substances, interesting alike 
to the geologist, palieontologist, and chemist. They derive their 
name from tlie Ilev. Dr. Becke, Dean of Bristol, by whom they 
were first publicly noticed. They are abundantly found in the 
conglomerates of the neighbourhood of Torbay, and in various 
other formations in this C(»uiitry, Spain, India, and Australia, and 
form the homologues of the flints and potstones of the chalk. 
They are, in fact, not merely minerals, but fossils which have been 
more or less mineralized in a way not very easy to comprehend. 
This has given rise to much investigation, especially by Mr A. 
H. (^hurcl), the chemist, who recently exhibited some interesting 
specimens of beekite in the library of the Royal Institution. 
Beekites vary in diameter, from half an inch to a foot. Their 
surfaces are composed of chalcedony, generally arranged in tuber- 
cles, varying in size from a pin’s head to a pea, each of which is 
not unfrequently surrounded by one or more rings. When broken, 
the interior is mostly found to be calcareous, and in a decomposing 
state, apparently caused by the infiltration of w’ater holding car- 
bonic acid and silica together in solution, as Mr. Church thinks. 
Sometimes the nucleus has entirely decomposed, in which case 
only a few grains of matter remain within the crust, and the 
beekite will float in water. The specimens exhibited showed 
beekite in various stages of formation — coral in the interior, 
niammillations, the gradual silicification, &c. —Illustrated London 
News, 


INFLUENCE OF PRESSURE ON THE SOLUBILITY OP SALTS. 
This result is full of interest, not only in respect to physics and 
chemistry, but also in regard to geology and mineralogy. In fact 
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rocks and minerals must, in many cases, have been formed under 
high pressure, and it is important to know how much this has 
modified the phenomena which presided in the formation of the 
crust of the earth. To add to our information on this point has 
been the object of the researches of M. K. Moeller, a short account 
of which appears in the BihLiothequc Uaiverselle de Gentivc. He 
finds that the solubility of chloride of sodium (common salt) and 
sulphate of potash is considerably increased under pressure ; but 
that the solubility of the hydrated sulphate of soda increases with 
picssure at the temperature of 0 deg. cent., and diminishes con- 
siderably at 15 deg. cent, when the pressure is increased. The 
sulphate of lime (gypsum), very interesting in a geological point 
of view, undergoes a considerable influence in its solubilitj" by 
pressuie. At 15 deg. 100 parts of water dissolve 0'207 of gypsum 
under a pressure of one atmosplieie, and 0*230 under twenty 
atmospheres. If we place a solutum of sulphate of soda in a re- 
ceiver, one part of which is heated while the other remains cold, 
the proportion of tlie salt increases in the heated part at the 
expense of the cold part. This fact is explained by the greater 
affinity of the water for this substance, at a higher than at a 
lower temperature. M. Moeller on this remarks tliat, since pres- 
sure, like heat, exalts the affinity of water for salts, we may thus 
explain the fact that the deejier water of the sea contains a larger 
quantity of salts than the water at the surface does . — Illustrated 
London Neios. 


CHEMICAL REPOKT UPON GUN-COTTON. 

Dr. Gladstone has read to the Chemical Section of the British 
Association the chemical portion of the Keport upon gun-cotton. 
Of the more important points the following is a summary : — As to 
the chemical nature of the material, Von Lenk’s gun-cotton difiers 
from the gun-cotton generally made, in its complete conversion into 
a uniform chemical compound. It is well known to chemists that, 
when cotton is treated with mixtures of strong nitric and sulphuric 
acids, compounds may be obtained varying considerably in compo- 
sition, though they all contain elements of the nitric acid and are all 
explosive. The most complete combiiiaticn (or product of substi- 
tution) is that described by M. Hadon as C 35 Hgj (9 NO^) 
which is identical with that teimed by the Austrian chemists 
Tnnitrocellulose, Gj, H^( 3 N 04 ) Tins is of no use whatever for 

the making of collodion ; but it is V'on Lenk's gun-cotton, and he 
secures its pi eduction by several precautions, of which the most 
important are the cleansing and perfect desiccation of the cotton 
as a preliminary to its immersion in the acids — the employment ot 
tlie strongest acids attainable in commerce — the steeping of the cot- 
ton in a fresh strong mixture of the acids after its first immersion and 
consequent imperfect conversion into gun-cotton — the continuance 
of this steeping for forty-eight hours. Equally iicccssry is the 
thorough purification of the gun-cotton so produced frm eveiy 
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trace of free acid. This is secured exclusively by its being washed 
in a stream of water for several weeks. These prolonged pro- 
cesses are absolutely necessary. It seems mainly from the want of 
these precautions that the French were not successful. From the 
evidence before the committee it appears that this nitro compound, 
when thoroughly free from acid, is not liable to some of the objec- 
tions which have been urged against that compound usually ex- 
perimented upon as gun-cotton. It seems to have a marked 
advantage in stability over all other forms of gun-cotton that have 
been proposed. It has been kept unaltered for fifteen years ; it 
does not become ignited till raised to a temperature of 136® C. 
<277® Fahr.) ; it is but slightly hygroscopic, and when exploded in 
a confined space, is almost entirely free from ash. 

There is one part of the process not yet alluded to, and the 
value of which is more open to doubt — the treatment of the gun- 
cotton with a solution of silicate of potash commonly called water- 
glass. Pi of. Abel and the Austrian chemists think lightly of it : 
but Von Lenk considers that the amount of silica set free on the 
cotton by the carbonic acid of the atraosjihere is really of service 
in retarding the combustion. He adds, that some of the gun- 
cotton made at the Imperial factory has not been silicatecl at all, 
and some imperfectly ; but when the process has been thoroughly 
performed, he finds that the gun-cotton has increased permanently 
about 3 per cent, in weight. Much appreliension has been felt 
about the effect of the gases produced by the explosion of gun- 
cotton upon those exposed to its action. It has been stated that 
both nitrous fumes and prussic acid are among these gases, and 
that the one would corrode the gun and the other jjoison the 
artilleryman. Now, though it is true that from some kinds of 
gun-cotton, or by some methods of decomposition, one or both of 
these gases may be produced, the results of the explosion of the 
Austrian gun-cotton without access of air, are found by Karolys 
to contain neither of them, but to consist of nitrogen, carbonic 
acid, carbonic oxide, water, and a little hydrogen and light car- 
buretted hydrogen. These are companatively innocuous : and it 
is distinctly in evidence that, practically, the gun is less injured 
by repeated charges of gun-cotton tlian of gunpowder, and that 
the men in casemates suffer less from its fumes. It seems a dis- 
advantage of this material as compared with gunpowder, that it 
explodes at a temperature of 277'* Fahr. ; but against the greater 
liability to accidents from this cause may be set the almost im- 
possibility of explosion during the process of manufacture, since 
the gun-cotton is always immersed in liquid, except m the final 
drying. Again, if it should be considered advisable at any time, 
it may be stored in water, and only dried in small quantities as 
required for use. The fact that gun-cotton is not injured by 
damp, like gunpowder, is, indeed, one of its recommendatuns, 
while a still moie important cliemical advantage which it possesses 
arises from its being perfectlj'^ resolved into gases on explosion ; 
«o that there is no smoke to obscure the «igbt of the soldier who 
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1*1 firing, or to point out his position to the enemy, and no residuum 
left in the gun to be got rid of before another charge can be in- 
troduced. 

The Mechanical Report on Gun-cotton will be found at pp, 
22 — 26 of the present volume. 

HEATING AND COOLING OF METALS. 

A Remakkablb change of form in metals, caused by exces- 
sive heating and cooling, is the subject of a paper in the new 
numbe** of the Proceedings of the Rogal Society by Lieutenant- 
Colonel H. Clerk, who was led to experiment on the subject in 
consequence of the following circumstance • — When, a short 
time ago, the workmen at the Royal Arsenal, Woolwich, were 
about to shoe a wheel with a hooptire, to which it was neces- 
sary to give a bevel of about three-eighths of an inch, one of 
the men suggested that the bevel could be given by heating the 
tire red hot and then immersing it one half its depth in cold 
water. This was tiied and found to answer perfectly : that por- 
tion of the tire which was out of the water being reduced in 
diameter. The tire was 3 in. wide, \ in. thick, and I ft. 2 in. 
in diameter. As this result was curious and not generally known, 
Colonel Clerk considered it desirable to institute some further 
experiments, in order to tiyhowfai, hy successive heatings and 
coolings, this change of form could be augmented, and also 
whether the same effect could he produced on other metals than 
wrought-iron. The experiments were made on cylinders of 
wrought-iron of different dimensions, both hollow and solid — 
immersed, some to one half of their depth, others to two-thirds ; 
also on similar cylinders of cast-iron, steel, tin, zinc, and gun 
metal. With wrought-iron the heatings and castings could be 
repeated from fifteen to twenty times before the metal showed 
any signs of separation ; but with cast-iron, after the fifth heating 
the metal was cracked ; and the liollow cylinder separated all 
rouud just below the water-line after the second heating. Cast 
steel stood twenty heatings, but was very much cracked all over 
its surface. As respects the change of form of cast-iron and steel, 
the result was similar to that in wrought-iron, but not nearly so 
large in amount. The cast-iron did not return to its original 
dimensions ; but the smallest diameter was about 1 in. above the 
water-line. Tin showed no change of form, there being appa- 
reiitl}^ no intermediate state between the melting point and ab- 
solute solidity. Brass, gun metal and zinc showed the effect 
slightly ; but, instead of a contraction just above the water-line, 
there was an expansion or bulging. The remarkable forms 
assumed by the metals are shown in wood engravings. 


THE AFFINITY OF NITROGEN FOR METALS 
Has been shown by some researches of MM Briegleb and 
Geuther, which show that nitrogen combines with magnesium. 
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fijnning a stable compound containing 28 per cent, of nitrogen.. 
They obtained it by iieating magnesium to redness in a current of 
ammoniacal gas. Zinc heated to a dull red in a current of 
nitrogen is covered with a grey coating which shows traces of 
ammonia when heated with caustic potash ; iron powder, reduced 
by hydrogen, takes up a little nitrogen when heated in a current 
of that gfis ; aluminium, in a similar position, takes up about 2T6 
per cent., and chromium absorbs lb 7 per cent of nitrogen. The 
above-mentioned chemists have expeiimented with tungsten and 
molybdenum, and found that these bodies did not combine directly 
with nitrogen at a red heat. 

TIIE COMPOSITION OF ANCIENT KOMAN COINS AND MEDALS 
Has been examined by ]\l. A. Coinmaille. who has published a> 
memoir on the subject, giving the composition of tliirty- seven dif- 
ferent medals, in the Journal de Pharuiacic. The basis ot the 
metal employed by the Homans was ])Uie copper, alloyed with 
different piopoitions of tin, lead, zinc, silver, &c. Formerly 
numismatists were agreed in believing that the ancients never 
eni]»loyed pure copper in the maiiuf.vcluie of their coins, and 
Mongez asserts that no antique coin of })uie copper has ever been 
found ; but Pelouzo now states that be has not only met with Roman 
medals w’lth very small quantities of a foreign metal combined 
W’itli copper, but that he has analysed several coins of copper so 
})uro that the reagents could not reveal the smallest trace of 
another metal. M. Oommaille gives the description and analysis 
of the follow'ing arnpng other Roman coins found in Algeria : — 
Augustus— copper, with ti.ices of tin anil lead; another — pure 
copper ; Caludiiis I. — pure copper : Vespasian and Marcus Aure- 
lius — copper, w'ith traces of tin , Titus — copper 96’6 zinc 2 71, 
iron 0‘85f traces of antimony; the Roman as , — copper 69*65, 
lead 24’37, tin 5*98; a coin of Constantine — copper 8o’55, lead 
14*76, tin 1*42, iron 0*27, traces of cobalt. The comparison of 
the analyses of M. Coinmaille shows that the metal employed 
varied from pure copper to ten per cent, of tin, and nearly twenty- 
eight per cent, of lead. In tw’enty-eight coins the three metals 
were found combined. In some the lead and tin were certainly 
present by accident. M. Pelouze found cadmium in some medals, 
and M, Commaille found gold in the medals of two Princes, who 
occupied the Impeiial thione nearly about the same tune. In 
one coin he found traces of cobalt, in another of antimony, and in 
a third of a metal wliich he believed to be bismuth . — Illustrated 
London Neivs. 


NEW* METALS. 

Indium and Wasium are the names of tw'o new chemical 
elementary bodies. The former metal, discovered by MM. Reich 
and Richter in the arsenical pyrites of Freyberg, received it» 
%ame becau^ie its spectrum does not present any green ray, but 
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gives an incligo-blue ray not hitherto remarked, which is very 
brilliant, clearly defined, persistent, and with a refrangibihty 
sensibly greater than the blue ray of strontium. They have suc- 
ceeded in isolating the new body in very small quantity, in the 
forms of chloride and hydrate-oxide, and even in the metallic state. 
The latter metal, Wasium, was discovered by M. Bahr, a 
Swedish chemist, who has named it after the illustrious house of 
Wasa or Vasa. It was found in wasite, a mineral resembling 
oiiihite, found in the isle of Rocnsholm. The oxide of wasium 
has a rosy white colour. When converted into a nitrate, precipi- 
tated, and re- washed, it assumes the form of a yellowish-brown 
gummy powder, wliich disengages reddish vapours when exposed 
to a higii temperature. The density of the oxide is 0*726. It 
does not appear to give rise to any characteristic spectral rays. 

Wasium is stated by M. Nickles to bo a compound body ; bis 
analyses proved it to be yttrium combined with didymium and 
terbium. The question will have to be determined by the chemi- 
cal world. 


UUBIDIUM. 

M. Dumas has communicated to the French Academy of 
yciences a note on the preparation and properties of this new 
alkaline metal ; and showed a specimen sent by the discoverer, 
M. R. Bunsen, who detected its presence by means of the spec- 
trum analysis Tiie fiist matter which led to these researches 
was extracted from tlie residue of lepidolithe from the manufac- 
ture of hthine, by Dr. Struve, of Lcipsic. In order to separate 
the carbonate ot caesium from the conesjionding salt of rubidium, 
use was made of the great difference of solubility which exists 
betw'oen the neutral tartrate (deliquescent) of caesium and the 
bitartrate of rubidium (very slightly soluble). The i eduction of 
the carbonate of rubidium by charcoal is more difficult than that 
of sodium, and moie easy than that of potassium. The mixture 
treated by heat in a potassium furnace was as follows : — Bitar- 
xrate of rubidium, S9'o5 ; neutral tartrate of lime, 8*46; soot of 
the essence of turpentine, 1*99 — total, 100 10. The metal was 
collected in a receiver containing oil of naphtha ; 75 grammes of 
the bitartrate gave 5 grammes ot metal. The metal melts at 38*5 
cent. ; its density is equal at 1*516. Sodium melts at 95*6; 
potassium at 62*5 ; and lithium at ISO cent., according to the 
new determinations made at the laboratory of Heidelberg. Rubi- 
dium burns in water like potassium, and presents, by its otlicr 
properties, great analogies with that metal. M. Bunsen has not 
yet reduced CEesium, having been able to acquire only a few 
grammes of the salts of that metal from 15,000 litres of the water 
of Murquelle, at Baden. 

THE NEW metal THALLIUM. 

It may be truly affirmed that we live in a world pre-eminently 
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metallic. The ground on which we tread is, to a large extent^ 
compounded of metals ; and the water which covers three-fourths 
of the earth’s surface contains an element, hydrogen, which has all 
chymical relations of a metal. The number of elementary bodies 
with which we are now acquainted exceeds 60, and these, for 
the most part, are metals. In the present century 27 additional 
metals have ])een discovered, and a few others have beenannounced 
on evidence which is still regarded as inconclusive. In this branch 
of research our own countrymen have laboured successfully. Thus, 
])alladium and rhodium were discovered by Wollaston in 1803 ; 
ii idium and osniiuiii by Tennant, also in 1803 ; potassium, sodium, 
barium, strontium, and calcium by Davy in 1807 ; and, lastly, 
thallium, the subject of this article, by (Brookes in 1861. 

There are few educated persons who have not heard of the 
1 emarkable application of optical science to chymistry, for which 
tlie world is indebted to the joint laboui*s of a chymist and a physic- 
ist, each of the highest eminence — namely, Bunsen and Kirchhoff. 
Every one knows that wlien a ray of solar light falls upon a prism 
of transparent glass a spectrum is produced, which consists of a 
series of colours, termed prismatic, arranged in the following order 
of irrefrangibility — retl, ornnge, yellow, green, blue, indigo, violet. 
Kow, if the light evolved by the* combustion of certain metals,, 
instead of solar light, be allowed to fall upon a similar prism, 
strikingly different spectra will be formed, each metal 3 nelding one 
peculiar to itself. The peculiarity consists in the suppression of 
certain parts of the ordinary spectrum in a greater or less degree, 
and the consequent development of luminous bands of difierent 
colours. Only an infinitesimal amount of a metal suffices to give 
a characteristic spectrum. Indeed, this means of detection by 
what is now termed spectrum analysis very far exceeds in refine- 
ment the most delicate chymical tests. By applying it to the light 
of the sun, it has been demonstrated that the solar atmosphere 
contains metals in the state of vapour, such as iron, nickel, chvo- 
iiiium, potassium, sodium, calcium, magnesium, &c. The spectra 
of the stars have been found to differ greatly from that of the sun ; 
but this line of inquiry is as yet very imperfectly explored. 

In 1861 Mr. Crookes, of London, was occupied in examining a 
seleniferoua deposit from a sulphuric acid chamber at Tilkerode, 
in the Harz mountains ; and, availing himself of the new method 
of spectrum analysis, he found that this matter contained some- 
thing which gave a totally distinct spectrum from any then known, 
and he consequently inferred the presence of a new element. He 
had only a very small quantity of material to operate on, and yet, 
by the exercise of skill and perseverance, be succeeded in extract- 
ing from it a metal hitherto unknown, which he exhibited at the 
International Exhibition last year, labelled as follows: — “Thal- 
lium, a new metallic element, discovered by means of spectrum 
analysis.” Of the metal itself there was about five or six grains 
in the state of powder ; but various compounds of it were also 
exhibited. At first Mr. Crookes was doubtful whether it belonged 
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to the metals proper ; but in September, 1861, he had become con- 
vinced of its metallic nature, and showed it to several persons as a 
new metal. The first publication of this fact was at the ojieninj^ 
of the Exhibition, May 1. Of that there is no doubt. It is pro- 
per to state that two other new metals, rubidium and csesium, had 
been previously detected by Bunsen and Kirchhoff by the same me- 
thod of examination. 

On the 16th of May, 1862, M. Lamy exhibited to a society at 
Lisle, in Belgium, a specimen of thallium in the form of a small 
fused ingot, weighing about 70 or 80 grains. M. Lamy, who is 
son-in-law of the well-known chymist and chymical manufacturer 
Kuhlmann, had at his disposal ample means of investigation and 
a copious supply of raw material from the sulphuric acid chambers 
of his father-in-law, and he availed himself of these opportunities, 
in a manner veiy creditable to himself. He adopted Mr. Crookes’s 
original name of thallium, and thus acknowledged the claim of 
that gentleman as the discoverer. 

Thallium receives its name from the Greek word BaXX6c, (a green 
leaf), as it produces a remarkable green band on the spectrum, sug- 
gestive of the colour of young vegetation. It has a bright metallie 
lustre, which it speedily loses in the atmosphere from oxidation. 
In colour it closely resembles cadmium, and it produces a fleeting 
mark on papiT similar in appeal ance to that of black lead. It is 
much softer than lead, and is, indeed, the softest heavy metallic 
body yet discovered. It may be easily cut with a knife, and even 
indented with the finger-nail It melts at a somewhat lower tem- 
perature than lead. It is volatile at a blight red heat, and burns 
-with an intensely brilliant gieen light. Its specific gravity is 11'9, 
or a little higher than that of lead. Its atomic weight is about 
203, or neaily double that of lead It is one of the most dia- 
magnetic bodies known. In electric conductivity it is a little 
inferior to lead. It readily oxidizes by exposure to the air, but not 
in water deprived of air. It forms two, and perhaps three, basic 
oxides and an acid oxide. The protoxide is yellowish, easily fusible, 
volatile, soluble in water, and stiongly alkaline to test paper. 
Many of its salts are beautifully crystallized, especially sesqui- 
chloricle, sulphate, nitrate, and clilorate. Mr. Crookes maintains 
that thallium belongs to the lead and silver group of metals, 
■whereas Lamy regards it as one of the alkaline metals. This 
metal appears to be very widely distributed over the world, though 
in relatively small proportion. It chiefly occurs in the common 
mineral, iron-pyrites, and in no ore has Mr. Ciookes succeeded in 
finding more than ten ounces to the ton. It has been also met 
with in native sulphur, and in certain sulphuretted ores of mercury, 
zinc, cadmium, and bismuth. Many specimens of commercial 
copper contain it in very sensible quantity ; and this is a point 
well deserving the attention of our great copper smelters, as thal- 
lium renders the copper brittle and otbeiwise deteriorates its 
quality. — Fro)7i the Times. 

An ingot of this new metal, weighing f>963 grains, has been 
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exhibited at the Ko3’^al Institution, by Mr I. Lowthian Bell, of New- 
castle. It was produced at his chemical works at Washington, 
near Durham, and is the largest piece yet shown of this metal. 


THALLIUM KNOWN TO THE ANCIENT MEXICANS. 

It is reported upon good authority, that a distinguished German 
chemist has just made an important discovery in connexion with 
the alloy now generally designated thallium. It appears that 
among the most ancient lecords of the ancient Mexicans an account 
is given of the mode of preparing the alloy used for producing the 
brilliant green fire which was freely burnt during the sacrificial 
ceremonies in honour of Vitzliputzli, one of their principal deities, 
and that in the attempt to ])repare a similar alloy, from the details 
given, a discovery opening up an entirely new field of chemical 
science lias been made. By the peculiar treatment of certain pi*o- 
portions of silver, lead, and selenium a black powder was produced, 
BO much resembling that designated thallium by Mr. Crookes that 
the experimenter was induced to test it. The weight of alloy was 
precisely equal fo that of the metals used; yet the whole of the 
reactions of thallium were obtained, and salts, bases, and acids of 
the alloy were produced, precisely as if the alloy had been a per- 
fect metal. Even in the spectroscope the well-known green line 
was produced. The fact of selenium entering so largely into the 
alloy is considered to account for ISli . Crookes supposing the so- 
called thallium to belong to the sulphur group, until M. Lamy 
showed him the alloy in its inetalbc state, and proved it to be 
nearer to silver and lead. Wlieiher die whole of the powders 
hitherto considered to be jniie metals in the imlverulent state are 
simply alloys has j’et to bo ascertained. It will be an interesting 
subject for research whether chemistry or electricity gives an alloy 
these peculiar qualities . — Mining Journal. 

COMPOUNnS OF THALLIUM POISONOUS. 

M. Lamt has informed the Eicncli Academy of Sciences of 
cei-tain injurious consequences which be experienced after working 
on compounds of the new metal — extreme lassitude and pains in 
the lower extiemities. Since then he has administered a compound 
of the metal to eleven animals — two fowls, six ducks, two young 
dogs, and a bitch of middling size succumbed to the action of five 
grammes of sulphate of thallium. A fowl languished three daj’s 
under the effect of the poison. When then killed, M. Lamy was 
able to affirm the presence of thallium in the intestines in 
very small quantity ; but no traces were found in the other organs. 
In order to be still further convinced of the energy of the poison 
he gave one decigramme only of the sulphate to a 3'oung dog, 
which died forty hours after taking the poison. Bearing in mind 

• At the late Meeting of the British Association at Newcastle-upon-Tyne, 
Mr. Bell read a paper upon Thallium; where also Mr. Crookes detailed 
** The Extraction of Thalhuin on a large scale from the Fine Dust of Pynte 
Burners.’* 
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that thallium itself was discovered by means of the spectrum 
analysis, it becomes sufficiently obvious that this method may 
eventually become extremely valuable, both in physiology and in 
medical jurisprudence. 

ALUMINIUM BRONZE. 

Aluminium Bronze, as many of our readers know, is an alloy of 
aluminium and copper, now manufactured by Messrs. Bell 
Brothers, of Newcastle, under a licence from M. Deville, of Paris, 
the inventor of the process These gentlemen sent to the Inter- 
national Exhibition of 18G2 various ai-ticles made of it, winch 
attracted much attention, especially some watchcases made by 
Messrs. Reid, of Newcastle, which so closely resemble gold as not 
to be distinguished from it by experienced persons. In the Pro- 
Cfedin(f8 of the Royal Astrovomical Society is a paper by Lieuten- 
ant-Colonel Strange, recommending the use of aluminium bronze 
as a material for the construction of astronomic.al and other 
philosophical instruments. He gives an account of a seiies of 
test-experiments on this alloy made at his request by Mr. Anderson, 
at the Royal Oun Factory, Woolwich, and by Messrs. Simms, 
mathematical instrument-makeis. The results with regard to its 
tensile strength compared with gun-metal, gave a ratio of rather 
more than two to one in favour of aluminium bronze ; and in 
respect to transverse strength, it appeared to be three times more 
rigid than gun-metal, and 44 times more rigid than brass. It 
shows excellent casting qualities, behaves well under files And 
<!Utting-tools, has much less inclination to oxidize than the metals 
usually employed for philosophical apparatus, and receives the 
marks for graduation well, bearing extremely fine divisions It is 
easily made into tubes, admitting eveiy piocess necessary foi this 
purpose. It can be soldered with either brass or silver soldei ; 
can be roiled into sheet metal, and can be hammered and drawn. 
Hitherto telescope-tubes, cones of tiansit axes, &c., have been 
made almost exclusively of yellow brass, a metal very deficient in 
rigidity. Gun-metal does not admit of being rolled, and lia.s 
therefore never been used for the tubular parts of instruments, 
for which the new alloy seems pre-eminently suitable. The specific 
gravity of the alloys of aluminium and copper made by Messi.'-. 
Bell varies from S'GOl to 7*689, as from 3 to 10 per cent, ( f 
aluminium is used. Very pure copper must be employed. That 
deposited by electricity is the best, but is very expensive ; the 
next best is that from Lake Superior. Ordinary coppers usually 
fail, from the presence of iron, which seems to be specially preju- 
dicial. Colonel Strange recommends this alloy as a material to 
be employed in constructing the new great theodolite for the sei - 
vice of the trigonometrical survey of India. 

ALUMINIUM AND PLATINUM, 

At the Royal Institution the eminent metallurgists, Johnson 
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and Matthey, have exhibited two very remarkable specimens : — 1. 
An allov of Aluminium and nickel (containing one-and-a-half per 
cent, of the latter), which hacl been tried with hydraulic pressure 
against copper sheet of the same dimensions, when the alloyed 
aluminium endured a pressure of 476 lb. to the square inch. 2. A 
specimen of autogenous soldering in Platinum, with tubes of the 
same, having cast-iron and leaden screw joints — for use with 
sulphuric acid at high temjieratures. 


POROSITY OP PLATINUM. 

During their researches at high temperature, chemists are con- 
tinually checked by the difficulty of finding suitable vessels. 
Platinum vases at first appeared irreproachable ; but they are now 
rejected on account of the mistrust occasioned by a metal to 
which is attributed the fiiculty of condensing on its surface the 
gases with which it is brought into contact. A recent memoir of 
M. E. Becquerel has suggested to MM. Ste.- Claire, Deville, and 
Troost, a series of experiments by which they consider that they 
have found out tlie true cause why platinum presents no security 
w'hen experiments are made with gases and high vapouis. We 
must refer our readers to the Comptes Jtendus for the details of the 
researches which have led these able chemists to the decision that 
at high temperatures platinum conducts itself like those porous 
vases which were so well employed by M. Jamin in his beautiful 
expel iments relative to the endosmoses of gases. This })orosity of 
platinum MM. Deville and Troost consider to be in perfect 
harmony with the catalytic actions and feeble conducting power 
for heat and electricity possessed by that metal, MM. Deville 
and Troost es]>ecially commend a leinaiKable platinum tube made 
for their use by .Johnson and Matthey. This tube, of cast platinum, 
weighs 1070 gi amines, and is 60 centimetres long and about 2 
millimetres thick. 


MAGNKSIUM. 

Professor Earatjay has exhibited at the Koyal Institution a 
fine piece of this metal, which he had received fiom Mr. Tegetmeier, 
and which was the largest that had been seen hitherto. It had 
been obtained by Mr. E. Sonstadt’s patented process, which, it is 
supposed, will be applicable on a mail ufactu ring scale, and which 
is based upon the two following main fiicts . — 1 . That when a 
mixed solution of the chlorides of magnesium and of sodium is 
evaporated to di*yncss and then heated to rcdncFs, a fused mass 
remains, which, lieated with sodium, gives magnesium ; and, 2. 
That magnesium does not sensibly act upon iron when air is ex- 
cluded, and the heat is not raised excessively high. Hence it 
follows that iron vessels may be used in wliich to effect the reaction 
of sodium upon the “material” or fused mass obtained as 
described. The metal magnesium, which was first obtained from 
the earth magnesia in 1807, by Sir Humphry Dav}", by the agency 
of the voltaic battery, is a pure white, silver-like metal, permanent 
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in the air, but inflammable at high temperatures, as was shown by 
Mr. Faraday burning a piece in the flame of a candle, and also in 
the electric light. Like lead, a thin film is formed on its surface 
by the action of the air, which preserves it from further oxidation. 
Its specific gravity is less than twice that of water. 

CHEMISTBY OF STEEL. 

A PAPER on this subject, by M. H. Caron, has been laid before 
the French Academy of Sciences. Karsten, it is said, remarked 
tliat when untempered steel is .acted on by acids a substance re^ 
sembling graphite remains, which is not jiresent when tempered 
steel is substituted. This substance, he stated, was a compound 
of six atoms of carbon and one of iron. Berthier, also, by treating 
cast-steel with iodine, which did not completely dissolve it, sepa- 
rated another caiburet of iion. M. Caron states that, after 
numerous expei'iments, he has not been able to obtain this car- 
buret of iron, and hence is compelled to conclude that it was pio- 
bably only a mixture of carbon and metal, in which the latter was 
mechanically protected by the foiniei against the dissolving action. 
Nevertheless, he hopes that his ex])ciiments have pioduced another 
element to be considered in the determination of the true state of 
the carbon in steel of different qualities. He subjected, 1st, steel 
in its original state ; 2nd, steel which had been submitted to pro- 
longed luimmei ing , and, Srd, tempered steel — to the action of 
hydrochloric acid and heat, dijing the lesiduum in hydrogen. The 
graphitous substance, when taken fiom the acid, was washed, dried 
in a stove, and weighed In 100 gi amines of dissolved steel of 
each kind he found the following residuum : — 
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U’hus, the efiect produced in a cfimplete manner by tempering is 
found to bo partially lealized by hammering, and the qualities 
which constitute steel seem to meiease as the pioportion of carbon 
which combines intimately with the iron incieases. M. Caron 
states this on account of the opinion generally entertained that the 
larger the amount of carbon separated by the acid, the less inti- 
mate is its combination vvitli the im.tal. For further details on 
the subject we must refer our readers to the Comptes Rend us ol 
the Academy. 

M Caron, in a continuation of his elaborate studies, treats 
especially on the expulsion of jdiosphorus fiorn steel It has been 
found that the castings which contain sulphur or phosphorus afford 
steel brittle when either hot or cold ; and that by forming a mix- 
ture of the two kinds a metal is obtuned in which these defects 
are much less sensible ; and it has theiefoie been concluded that 
sulphur and phosphorus either mutually destroy each other, oi 
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rather form a solid or gaseous combination (either with the scoria 
or the gases of the furnaces). M. Caron was led to study tliis 
question analytically, with the view of ascertaining if there really 
existed a method of expelling phosphorus from the castings of 
steel. Details of his expeiiments will be found in the Comples 
Rendiis. They proved to him that in the mixtures in question 
neither the sulphur nor phosphorus disappears. The operation has 
no other effect but that of diaseminatiug the injurious metalloids 
in a larger quantity of metal, which consequently possesses the 
defect of brittleness in a less degree The mixture, therefore, pos- 
sesses advantages available in the manufacture of steel for indus- 
trial purposes. 

M. Caron, in concluding bis researches, after having several times 
treated ores completely free from phosphorus with wood charcoal, 
phosphate of lime, and silica, has constant!}’ found in the casting 
thus produced nearly all the ]>hoBphorus which he had placed 
in the crucible in the state of phosphate. Since, then, says M. 
Caron, there does not seem to be any method of taking away from 
the steel castings the phosphorus they contain, as they never fail 
to combine witli that body wherever they meet witli it, it is of the 
utmost importance that the causes that contribute to the presence 
of this injurious metalloid should be removed, and the chemical 
composition of the combustible vegetable employed attentively 
considered. Nearly all woods contain phosphorus ; thus the cast- 
steel made by wood from ores which have no phospliorus, accord- 
ing to Karsten, contains at least two percent. In tins proportion 
phosphorus is not injurious, and even at five ]>er cent, is inoffen- 
sive ; but at seven per cent, the steel obtained breaks with percus- 
sion, although it may be bent to a riglit angle. Wood which will 
give this last percentage ought, then, never to be ein])loyed ; since 
the different elements of wood contain different quantities of phos- 
phorus, not only according to tlie nature of the soil on which they 
grow, but also in the sumo soil, according to their species. M. 
Caron refers to the analyses of Bertliier, which show that some 
wood ashes contain only 0*008 of phosphoric acid, while others 
have as much as 0*9, 0*1, and even 1 per cent. The latter would 
certainly produce castings of had quality. 

M. Charles Sainte-Claire Deville, commenting on the researches 
of M. Caron, says that tlie latter confirms the important remark 
due to Karsten, that in attacking, by acids, steel not tempered, we 
obtain as a residuum a graphitous matter, which does not appear 
in the case of tempered steel. He also confirms, on the other 
hand, the experiments of M. Regnault, which establish that 
non-tempered steel possesses a density considerably greater than 
that of tempered steel. This double conclusion is in perfect con- 
cordance with the results of numerous experiments, published by 
M. Deville himself, which had for their object the study of the 
peculiar physical and chemical pniperties which may determine in 
a body an abrupt cooling or the abnormal proportion of latent heat 
which results from them. Amongst other facts, M. Deville had 
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shown that different bodies in this respect a])pear to form two 
clearly distinct categories, some, such as sulphur, selenium, aili- 
cium (or rather its compounds, silica and the silicates, and the ex- 
periments of M. Jacquelain, in accordance with those of Lavoisier 
and Silliiiian, authoiize in tlie highest degree the addition of car- 
bon), are subfusible and susceptible of acquiring by tempering the 
vitreous and amorphous state. Other substances, such as lead, 
tin, bismuth, and probably tfie metals in general, present after a 
slow or abrupt cooling the same molecular state, characterized by 
a density sensibly constant. ^^Now,” says M Deville, ‘‘ifl do 
not deceive myself, the results obtained by M. Caron may be ex- 
plained by considering the iron and carbon as belonging respec- 
iively to these two categoiies .” — Illustrated London News; abd. 


NEW METAL. — SIDERTUM. 

In the development of Ins invention tor the production, on a 
commercial scale, of the metal magnesium, Mr. E. Sonstadt, of 
Loughborough, has discoveied a new metal in the “carcasse” re- 
maining when the cliloiide of magnesium is obtained by evapo- 
rating and igniting the chloiides of magnesium and sodium. In 
many of its reaeiions, this new metal conesponds almost pre- 
cisely with iron, for which metal it has probably hitherto been 
mistaken. The new metal appears, at present, to occur invariably 
in connexion with magnesium, which cannot be entirely freed 
fiom it. 


ADHESION OE LIQUIDS TO MERCUUY. 

Mu. Goee has reported in the PhdosopUicat Mtvutzine some ex- 
pel iineiits on this phenomenon. It a drop of isordhausen sul- 
pliuric acid (about one-tenth of an inch in diainetei) be carefully 
placed by niuaiis of a glass rod upon the centre of a clean globule 
of puie mercury about eighty grains in weight, it instantly diffuses 
its If in a thill film over the suifaceof the metal, and the mer- 
cuiy becomes flattened, and exhibits vortical movements all over 
its surface ; but if the experiment be made with a strong aqueous 
solution of ammonia, or of caustic potash, no such results occur ; 
the alkaline solution coiiti-acts itself into a spherical form, ami per- 
sistently floats to the side of the mercury without spreading itself 
over the surlace, espcciall}^ if the mercurial globule weigh less 
than sixty grains. Mr. Gore made ariangenients to ascertain the 
order in which various liquids stood with regard to this particular 
behaviour with mercury. He made use ot a uniform weight of 
eighty grains of pure mercury in a clean w^atch-glass ; a small 
diop of liquid, as neaily as possible of uniform size, was (uiefully 
placed uj)on it, and the degree of rapidity with which it spread 
and the diameter it attained were lepcatedly noted. Mr. Gore 
gives a list of the liquid.s tried, which shows that with regard to 
this phenomenon, acids are at one extreme and alkalies at the 
other — water and solutions of neutral salts bcin«^ interiuediatc. 
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SILVERINa GLASS. 

A NEW method of Silvering Glass has been invented by M. A. 
Martin, and laid before the French Academy of Sciences by M. 
Lie Verrier. The details are thus given in the Illustrated London 
News : — 

M. Martin states that, after havinp: carefully studied and experimented 
upon all the known methods ol‘ silvennp (in which aldehyde, sugar of milk, 
gluoosate of lime, &c , are employed), he liars obtained a process winch seems 
to him to possess all the requisite conditions in its easiness of application and 
in the adhesion and durabilit}" of the layer of silver deposited. M Martin 
begins iiy preparing — 1, A solution of 10 grammes of nitrate of silver in 100 
grammes of distilled water; 2, an aqueous solution of pure ammonia, marking 
13 degs to the aerometer of Curlier : 3, a solution of 20 grammes of pure 
caustic soda in 500 grammes of di'^tilled w ater ; and 4, a solution of 25 grammes 
of ordinary white sugar in 200 grammes of distdled water; pouring into it 
1 cubic centimetre of nitric acid (at 30 degs ), and causing it to boil twenty 
minutes in order to complete the jiroeess Tlie ^olume is raised to 500 cubic 
cenlimetr(‘s by the addition of dintilled water and 50 cubic centimetres of 
jilcoliol (at 30 degs) Having obtained these solutions, M Martin proceeds 
to the preparation of the silvering liquid lie pours into a flask 12 cubic 
centimetres of the solution of nitrate of hiUer; then S eubie centimetres of 
ammonia (at 13 degs ) ; next 20 cubic centimetres of the solution of soda; 
completing the volume of 1(K) cubic centimetres by adding 60 cubic centi- 
metres of distilled water. If these pioportions ha\e been well observed, 
M. Martin states (bat the liquid will remain limjml, aud a drop of solution of 
nitrate of siher m it will produce a jiermauent jirecipilate. However, the 
liquid should he permitted to stand twenty-four hours, after which it may bo 
used with perfect security. The burfaee to he silvered should be w ell cleansed 
with a lump of eotlou impreguated with some drops of mtrie .leid (at 36 degs.), 
then washed with distilled water, aud atlerwards driuueJ and placed on 
wedges on the surface of a bath coiujinsed of the silvering liquor described 
aboie, to which from a tenth to a twelfth part of the preparation of su^ar 
has been added Under the influence of diffused light, the liquid in whith 
the surfiwe to be silvered is bathed will become yellow, then brown, and 
at tlie expiration of from two to five minutes the silver will invade the whole 
of tlie surface of ttie glass After ten to fifteen minutes the layer will have 
attained the thickness desired, and the glass may then be washed — first, with 
common water, and next with distilled water, and, finally, be placed in the 
open air to dry The dried surface will be perfectl} polished, but covered 
ith a light, whitish veil. At the slightest rubbing of a ball of chamois leather 
powdered with polishing rouge the veil will disappear, leaving on the glass a 
iirdliant surface, the })bysical constitution of which renders it eminently 
suitable for the optical jiurposes for wdiieh if is destined. 

rOROHITY OF CAST-IRON. 

In reference to tlie cxpeumeiits of MM. Deville and Frost, 
M. Barreswil, in the Repertoire dc Clduuc, states that he once, 
during an exjieriment of Thilorier, made vt'ith the view of liquefy- 
ing oxygen by enormous piessure, observed that the mercury in 
the receiver was forced through and oozed out of the pores of the 
very thick mass of the cast-iron envelope. A paper placed be- 
neath the receiver assumed an ash-grey colour, which micro- 
scopical examination proved to be due to the presence of finely- 
divided mercury. 


COMBINATIONS OF ARSENIC. 

WHp' acids, more or less diluted, disengage hydrogen from the 
water in the presence of zinc or iron, and the gas be brought into 
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<jontact with a soluble compound of arsenic, a gaseous hydrate is 
produced. Dr. Blondlot, of Nancy, in the Anndks dc Ckimie, 
points out a remarkable exception to this rule, and which he be- 
lieves unique and importiint in relation to toxicology ; it is this 
— that when nitric acid and its derivatives are used, as indicated 
above, a solid hydrate is formed, which is precipitated on the 
zinc in the form of brown floccules. The writer gives details 
of cases of poisoning, and considers that the knowledge of this 
fact may throw much light on the investigation of the phenomena. 


USE OF ARSENIC AS A COLOURING MEDIUM. 

A CORRESPONDENT of the Times writes . — Dour maidservants 
in my family were recently attacked, while working up articles 
of dress in green tailatan, with nausea, bleeding at the nose, 
irritation about the eyes, and other threatening symptoms, which 
caused the woik to be stopped, and, on chemical examination, 
the stuff was found to be loaded with aisenite of eoppei to such an 
extent, that the * handling and wearing of such an article are 
fraught with danger.’ Now, the tarlatan was supplied by two 
London houses of the first respectability. The members of the 
first have assured me that they had no idea the wearing of such 
an article was fraught with danger, or they wmuld have warned 
the lady who purchased the goods ; and to a similar assurance 
the second add that the manufacturer who supplies them, supplies 
also nearly all the first establishments in London as well as 
France.’’ 


ARSENICAL PAPERHAN(tIN(,S. 

Dr. Orton (Limehouse) has adduced several facts, detailing 
the evils resulting from inhabiting rooms papered with the com- 
mon light-green paper, as brought out in evidence before coroner«* 
juries, especially m regard to tlie deaths of children ; and birds 
also had been known to have died from a like cause. A gentle- 
man present at the discussion of this subject remarked that the 
evils, in his opinion, were rather of a mechanical than chemical 
character ; or, in other words, that, unless the pigment was 
scratched or rubbed off, or otherwise inhaled from actual contact 
with the arsenical substance, no evil would ensue. Dr. Challice 
(Bermondsey) opposed that theory ; for, if arsenic entered largely 
into the composition of paper on walls, harm must result, though 
not detectable by a practical chemist. He believed many cases of 
death attributed to diphtheria were the consequences of arsenic 
absorbed into the system from the presence of arsenical paper, in- 
dependent of direct contact therewith. Dr. Liddle (Whitechapel) 
believed the best green jmper had no arsenic , and if there were 
so much arsenic in paper as stated, or that it was such an evil in 
that form as alleged, they would hear more of its effects. Dr. 
Aldis (Belgravia) introduced Mr. Turner, a manufacturer, who 
exhibited specimens of beautiful light-gi*eeii paper, destitute of 
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arsenic, which could be produced as cheaply and in as great beauty 
and variety as the arsenical papers. Dr. Druitt (Mayfair) men- 
tioned the case of a child’s death which had been caused or accele- 
rated by having its cot near a wall, the child having picked off 
the paper and put it into that universal receptacle, the mouth. 
Dr. Orton mentioned a proved case of twelve birds having died in 
a week from contact with arsenical papers. Dr. Thomson would 
recommend persona to have nothing to do with such ]);ipers. He 
had none in his own house, and believed the dark-green contained 
no arsenic. — Builder. 

CHROMATE OF LEAD TN EUTTFR. 

The Conseil d’Hygibne of Paris lately charged M. Poggiale 
with the chemical examination of a specimen of paste which had 
been seized in the shop of a butter-merchant, and which was in- 
tended for giving a good appearance to bad butter. When cal- 
cined in a platinum capsule, it left considerable residuum. The 
fatty matter was separated by means of ether ; i^nd, after filtering 
the etherated liquor, a yellow substance w^as found, composed of 
chromate of lead and a vegetable colouring matter, presenting all 
the characteristics of turmeric. The presence of the chromate of lead 
was proved by suitable reactions. The paste was finally shown to 
consist of rancid butter, chromate of lead, turmeric, chloiide of 
sodium, and all the saline matters found in sea-salt. As the chro- 
mate, like all the salts of lead, is poisonous, its introduction into 
buttei is highly culpable, and should be repressed with severity. If 
it be true, as the maker of the jiastc asserted, that he did not use 
the chromate, the turmeric itself must have been adulterated with it. 

INJURIOUS ACTION OF LEAD FIFES ON WATER. 

The importance of discovering a really efficient means of pre- 
venting the injurious action of lead pipes on water is universally 
acknowledged, and the experiments of Dr. Crace-C^alvert have 
]>roved beyond question that no pioposition hitherto brought for- 
ward has been calculated to remedy the evil complained of. A 
ihscovery, how^ever, has now been made through which the water 
supplied by leaden pipes may be obtained by the consumer aa 
])ure as from the original source. Dr. H. Schwartz, of Dreslau, 
has discovered a means by which the portion of the lead forming 
the interior surface of the pipe may be converted into an insoluble 
sulphide, the natural consequence being that the water passing 
through will be as free from contamination as if glass were used. 
The means by which Dr. Schwartz efiects this converbioii are ex- 
tremely simple. He simidy passes a strong solution of the sul- 
phide of an alkali through the pipe to be acted upon, and the 
juocess is completed. This solution, whicli is either a sulphide of 
potassium or of sodium, is used at a temperature of about 212 deg. 
J^^ahrenheit, and is allowed to act upon the metal for from 10 to 
15 minutes. It is stated that, in practice, the boiling solution of 
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caustic soda and sulphur is found to answer every purpose. — 
Mining JonrnaL 


TAINTING ON GLASS. 

M. Chevkeul has laid before the French Academy of Sciences 
a memoir on ecclesiastical Faintinfi on Cilass, considered in 
four categories: — 1. The difleient kinds of glass employed; 2, 
the nature of the solid layer which the atmosphere deposits on 
their external surface ; 3, the means of removing this layer with- 
out causing injury ; and 4, the causes of the fine effects of the 
ancient paintings on glass. 

M. Chevreul ga\e a viva voce anahsis of this paper. Ho began by stating 
that, twenty years ago, a very honourable person, charged with the resto- 
ration of the painted glass ot some of lite aiieient cathedrals, consulted him 
on tlie means of restoring transparency to glass vihicli had heeonie absolutely 
I'paque through long exposure to the utiiiosphere. He as successful , but 
did not publish the })roc*e3g, betause an arclucological committee, to which 
ipecmiens ol the restored glass were shown, rather ha^tlly concluded that it 
might lead to fraudulent imitations. Eventually, how cier, the process was 
I'uramuiiicatcd to M. Prosjicr Lafaye, who at once put d in practice on the 
glass of St. Gorvais The glasses used by lla* am iciits were ol three kinds — 
', Glass coloured by oxlension on the cxteiior or interior surlace by a ihm 
layer ot a coloured glass ; ‘i, glasses coloured pur})le, gremi, Ac , in their 
mass, in the act ol fabrication , and d, glasses simply jiaiuteil on their surface 
with vitrillable colours The layer on the glass which renders it opaque 
voutains sulpliato of lime m largejquanlities, some subcarbonate of lead, 
larious calcareous salts, chloride ol sodium crystalli/cd iii three forms; 
divers organic niatlors to which no name can Ih‘ gnen, a nitro-sulphuret, 
uiid a fatty substance insoluble iii alcohol, au mltammalile carbonaceous 
matlcr resembling lampblack, contain mg hydrogen ferruginous and siliceous 
natters, Ac. M. Chevreul’s jirocess consists m — 1, washing the glass 
111 plenty of water, 2, plunging it lor ten or twehe days in a bath of sub- 
carbonalc of soda, 3, wcdl wasbnig it again m water, 1, idungmg it into 
a solution ol hydrochloric acid, to dissohe the carltoiuite of lime, and 6, 
leaving It lor some time ni plenty ol water. Jtl. Clan real attributes the 
Hupenonty ol the coloured glass ol the ancients to the extreme care taken to 
attain as distinct vision as possible bv various methods ; and the modern cases 
of failure to Tiegleeting the means of alt.imiug this object. Eurther details 
will be found in the Cumplcs Iteiidus, vol. ."il, 17. 

With regard to the cleansing of ancient painted glass and M. 
Chevreul’s process, M. Bonteiiips has written to the Academy of 
Science.s a warning letter, stating tliat great care must he taken in 
dealing with this glass, since, although the black characters 
traced on tlie glass of tlie twelfth and thirteenth centuries are 
generally well enough vitrified, yet sometimes they have so little 
undergone the action of fire as to he easily rubbed off with the 
finger-nail. It would, then, be highly dangerous to wash them 
with muriatic acid. In respect to the chr/-d' teuvres of the fifteenth 
and sixteenth centuries, he denies that the beautiful effects are 
due to chance and to the accidental rugosities in the glass, &c., 
and asserts that they are to be attributed to the intuitive know- 
ledge which tlie artists possessed of the laws of the contrast of 
colours so ably enunciated by M. Chevreul in our day. 
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SOILS OF ENGLAND. 

Professor Voelcker, of the Koyal Agricultuntl College, Ci' 
rencester, has read to the Royal Institution a paper on “The 
Chemical Properties and Productive Powers of the Soils of Eng- 
land.” After referring to the soil constituents essential to tlie 
life of plants, esj)ecially lime, magnesia, silica, and phosphoric* 
acid, and stating that to Liebig was due the credit of introducing 
and defending the “mineral theory,” and thus giving the death- 
blow to the “humu.s theory,” the Professor proceeded to insist 
on the danger of looking too much at the mere chemical properties 
of soils, and consequently thinking it sufficient to merely replace 
in them what had been taken out by plants, according to a some- 
what mechanical process. He gave an account of ex])eriments 
made by Messrs. Way, Townsend, and Hux table, and himself 
with various manures on different soils, which showed that soils 
not only possess the power of selecting fi*om the manure the con- 
stituents they need, but also of giving off what is injurious to 
them, a real power of extraction, absorption, and rejection ; 
this physico-chemical jiower varying exceedingly according 
to the nature of the soil, whether light or heavy, sand or 
clay. The results of these experiments were duly set forth 
on diagrams, and tend to show the great import;ince of further 
research into soils with tlie view of determining their essential 
properties, and thereby acquiring the power of manuring them 
with more discrimination than has hitherto been done. With 
regard to the continuance of the productive powers of the soil of 
England, the professor expressed his conviction that there was 
not the slightest ground for anxiety. By means of inqiroved 
methods of cultivation, and the application of fossil and other 
manures, now so abundant, the fertility of our country may be 
considered as inexhaustible. 

THE USES OF GUANO. 

Mr. Mark Pothlrgill, the first seller of guano (1839), has 
addressed to the 7'lmes the following letter, first noticing a letter 
fiom Mr. Sussex, Milbank, which he cannot help thinking has 
refuted the proposition that artificial manures are not only un- 
necessary but in fact, as mere stimulants, detrimental. 

Mr. Fothergill proceeds : — “I willingly admit, and have done 
so from the outset, when guano sold at 24/, per ton, that the 
dungcart could not be dispensed with ; but, 1 ask, A^bat could the 
man entering a farm have done without guano What can the 
farmers of poor land in Oxon, Gloucester, Sussex, Hants, Sun-ey, 
Wales, and adjoining counties do without it now 

“I acknowledge leadily Mr. C. Lawrence’s ability as an agri- 
culturist, but when he somewhat grudgingly admits the value of 
bone, 1 should like to know whether he has not got such capital 
root crops as enabled him to get heavier corn crops, for 1 cannot 
think he applies all the bone he purchases to grass. It i» not 
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every farmer who can afford to feed cattle on cake for the sake 
of manure ; hut 1 find that the large farmers in Norfolk — say 
Castle Acre, Burnham, and many others in that and the adjoining 
counties — let cake, guano, dissolved bone, and foldyard manure 
act as auxiliaries to each other. 

** Beferring to Mr. Alderman Mcchi’s letter, I must say that I 
have long admired his patriotism and generous farming ; but ] 
would ask whether the use of liquid manure, applied at a great 
cost, in addition to the accumulation of manure from use of cake, 
is not a much more expensive artificial dress than 3 cwt. to 4 cwt. 
of guano at, say, \2l to 13Z. per ton ? 

“A great deal has been said and written, and a great deal of 
twaddle talked before committees of the House of Commons and 
elsewhere, about sewage. 1 do not hesitate to say that the realiza- 
tion of a solid manuio fioiii it is, commercially, impracticable ; 
for by the process of filtiation the valuable salts run off in solu- 
tion, and the deposit, which ought to fetch 4/ per ton, is intrin- 
sically worth onlj'^ 30.s-. per ton, and the application in a liquid 
state is much too expensive and complex.” 

\ELLOW AMBEll. 

A PIECE of this substance about 3 in. long and 2 in. broad, 
of an elongated oval form, with an exterior of the colour of 
honey-yellow, and yellowish white, pellucid, and perfectly homo- 
geneous in the inteiior, has been found at the dej>th of three toises 
in the soil in the tertiaiy sands of Bolnisch Ostran, Austrian 
Silesia. It is i emarkablc that this piece, which is perfectly hard 
on the surface, has piescrved in its interior the soft plastic con- 
sistence proper to resinous substances. 

PROCESS FOR BLEACHING GUTTA-PERCHA. 

Dissolve it in twenty times its weight of boiling benzoin, and 
add to the solution some plaster of very good quality, stirring the 
mixture from time to time. At the expiration of several days the 
plaster is precipitated, having drawn down with it all the insoluble 
impurities in the benzoin. The limpid liquoi is then decanted 
and introduced by small portions into a vase containing twice its 
volume of alcohol at 90 deg. cent., and continually agitated. 
During this operation the gutta-j»ereha is piecipitated in the 
form of a pasty mass, perfectly white. Its desiccation, thus 
purified, requires several weeks’ exposure to the air ; but it may 
be much accelerated by trituration in a mortar, and removing tlie 
water thus separated. 


RAPID TANNING. 

At the Franklin Institute, Pennsylvania, Mr. Howson has ex- 
hibited a calfskin tanned in accordance with a patent granted to 
Mr. H. G. Johnson, improved by Mr. S. Dunseith. The prin- 
cipal ingredient employed is a decoction of the wild chamomile, 
n2 
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It was stated that, by this process, an ordinaiy calfskin can be 
tanned in fourteen days, and a cowhide in twenty-one days. 


SUGAR FROM SERPENTS’ SKINS ! 

In 1861, M. Be Luca made some experiments from which it 
appeared that tlie skins cast off bj^ silkworms might be trans- 
formed into sugai . The same chemist has now sent in a paper to 
the Academy of Sciences, in which he describes a similar process 
for changing Serpents’ skins into Sugar. These skins contain a 
small quantity of a substance resembling the cellulose of plants, 
soluble in ammoiiiuiet of copper, and ti*ansformable into glucose, 
which reduces the tartmte of copper and potash, and feiments 
under the influence of yeast, yielding therebj’’ carbonic acid 
and alcohol. Concentrated sulphuric acid and a solution of 
potash are the best reagents for dcpiiving serpents’ skins of their 
nitrogenous matter ; the residue, although very refractory to 
chemical agents, may nevertheless be transformed into fermentable 
glucose, recognisable from its property of reducing the tartrate 
of copper and potash. Thus, M. De Luca boiled 50 grammes of 
serpents’ skins in a litre of water containing 40 grammes of 
caustic potash, the skins having been previously treated with con- 
centrated sulphuric acid. The liquid having been allowed to cool, 
a great deal of water was added, and the un dissolved residue was 
several times washed by decantation ; it was then treated with am- 
moniuret of copper, whereby an alkaline solution was obtained, 
which on being neutralized by hydrochloiic acid, 3deltled a white 
precipitate ; this, heated in slightly acidulated water, reduced the 
tartrate of copper and jiotash, theieby showing that it was glucose, 
or the base of sugar. In another somewhat similar operation 
glucose was obtained which fermented in contact with yeast, pro- 
ducing carbonic acid and alcohol. The foimer w.as completely 
absorbed by caustic potash ; the alcohol extracted from the solution 
by distillation, and insulated by means of crystallized carbonate of 
potash, was nearly puie, since it would burn without leaving any 
lesidue ; rubbed between the hands it evaporated, emitting an 
agreeable smell, though still partaking of that of animal matter. 
Irom all this it may be concluded that serpents’ skins contain 
:i very small quantity of sugary matter or glucose . — daligiianis 
JUessenyer. 


FORMATION OF THE FATIi MATTER IN OLIVES. 

M. De Luca has reported to the French Academy of Sciences 
the results of his elaborate reseaiches on tins subject, to which 
we adveited about two yeais ago. From tlie Jigures given in his 
table of observations, ranging from J une to December, it appears 
that the weight of the Olive increases with the progress of vegeta- 
tion until the month of ^^ovember ; but that the stone is the first 
to be developed, the growth of which takes place in the early pai*t 
of vegetation during the months of J uly and August, after which 
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it remains stationary ; there being, in fact, in successive months, 
no sensible variation of its weight. The pulp, on the contrary, 
increases in weight continually until the complete maturity of the 
fruit. The quantity of water found in olives diminishes progres- 
sively at their maturity. Thus it is about 60 or 70 per cent, in 
the first phases of vegetation, while it is only about 25 per cent, 
at the last period of the growth and maturity of the fruit. The 
sulphuret of carbon takes from olives several substances of a dif- 
ferent nature ; among which are colouring matters, especially 
chlorophyll, which gradually diminishes as the fruit approaches 
maturity. Tlie fatty matter, on the contrary, which is found 
only in small quantity at the beginning of vegetation, increases 
as the plant grows, and is at its maximum when the olives arc 
ripe and have completely lost all trace of their greenish tint. It 
is also remarkable that when the stone ceases to increase in weight 
the fatty matter in the fruit accumulates in greater proportion. — ■ 
Illustrated London Nev's. 


ANALYSIS 01< BREAD DISCOVERED AT POMPEII. 

During the excavations made on Aug. 9, 1862, under the 
direction of M. Fiorelli, a bakers shop was discovered. In the 
interior of the oven were found eighty-ono loaves of bread, of 
which seventy-six weighed fiom 500 to GOO grammes ; four weighed 
from 700 to 800 grammes ; and one weighed 1204 grammes (10() 
grammes =about tljoz. avoirdupois). All were nearly of the same 
form, but some had a depression in the centre, which appeared 
to have been a sort of trade-mark. Their edges were raised and 
rounded, and separated by eiglit lines proceeding to the centre, 
so that the upper part of the loaf could be divided into eight parts. 
The largest loaf ap^ieared to have been destined for division into 
four parts. All the loaves measured at the raised part from 6 to 
7 centimetres, and the central depressed part of some was be- 
tween 3 to 4 centimetres (centiinetre=0’J19371 in.). The shape 
of these loaves is that to be seen in the bread used at Palermo, 
Catania, and the interior of Sicily. The analysis of the above- 
mentioned loaves was made by M. De Luca, who has presented a 
memoir on the subject to the Academy of Sciences at Paris. He 
states that all the loaves have a blackish brown exterior, whicli 
tint becomes weaker in the central parts. The crust is hard and 
compact, while the crumb is porous, having cavities like our own 
bread. The bread contains moisture, unequally distributed, which 
it gives up at 110 to 120 deg. cent. The nitrogen is unequally 
distributed in it. The following table shows the variability of 
the composition of five of the loaves analysed : — 


Water 

. 20 M 

23 0 

211 



19*6 

Carbon 


27*2 

39 0 



— 

Hjrdrogen 

8 1 

0 5 

4 3 

— 

— 

Nitrogen 

20 

28 

2 8 

— 

— 

Oxygon 

2-4 

30*0 

10 2 

— 

— 

Ashes 

7*2 

13 2 

16 0 

16*9 

11*8 


with a small quantity of matters soluble in water and alcohol. 
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NEW REAGENT. 

A NEW vegetable reagent of great delicacy has been discovered 
by M. Goppelsroeder, of Basle, who states that paper tinted with 
the extract of the petals of the mallow, may bo used in the same 
manner as litmus or carcuma. The alkaline bases render this 
paper violet when the solutions are <liluted, and green when they 
are more concentrated. U’he presence of one ten "millionth part 
of caustic soda suffices to colour the reagent violet, and the alka- 
line nitrates furnish the same result. — From The Reader ^ an 
ably conducted, new critical journal, in which sjiocial attention is 
paid to scientific subjects. 


AZULENf:. 

This is the name given by Mr. Septimus Piesse to a new body 
discovered by him to exist in several essential oils. Mr. Viesse 
states, in a paper lead before the (Uiemical Society, that though this 
substance was first observed by him as a pioduct derived from the 
fractional distillation of otto of patchouli, lie has since found it to 
exist generally in essential oils as an integral pait of their proxi- 
mate constitution, giving, in fact, the coloui by which each oil is 
tlistinguished. Pure azulene has a beautiful blue colour, and it is 
to the presence of a small quantity of azuicne that blue oil of cha- 
momile owes its azure tint ; and lienee the name given to the new 
body. It is now ascertained that bi own-green, yellow-green, and 
green oils owe their colour to a portion of azulene and a yellow 
resin, varying in propoition, as optically indicated. At the meet- 
ing Dr. Hofmann objected to the name, as likely to be confounded 
with azuline, a blue colouring mnttcr obtained from coal-tar. Dr. 
(.fladstone stated that he himself had separated the blue ])roduce 
from otto of patchouli, but was not yet satisfied with its purity. 
He proposed the name cieru^eine, and stated that in a short 
time he would be prepared to read a paper on the subject. The 
editor of tiie Chemical News says tliat the name cfeiiileum has 
been appropriated to a new mineral blue. — Illustrated London 
News. 


MAUVETNE. 

This is the name given to a chemical base by Mr. W. H . Perkins, 
the discoverer of the aniline purple. He states in the Proceedings of 
the Royal SocUty^ No. 57, that on adding a solution of hydrate of 
potassium to a boiling solution of commercial crystallized mauve, 
it immediately changed in colour from purple to a blue violet, and, 
on standing, deposited a crystalline body, which, after being washed 
with alcohol and tlien with water, ]»resents itself as a nearly black 
glistening body, not unlike pulverized sjiecular iron ore. It dis- 
solved in alcohol, forming a violet solution, wliicli immediately 
assumes a j^urple colour on the addition of acids. It is insoluble, 
or nearly so, in ether and benzole. 1 1 is also a very stable body, 
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and decomposes aramoniacal salts readily. When heated strongly 
it decomposes, yielding a basic oil. 

ANILINE. 

The blue of aniline* is the subject of a communication from 
Br, Hofmann, of London, to the French Academy of Sciences, 
in which he gives the full details of the chemical processes employed 
in tlie production of this colour. The transformation of the red of 
aniline into blue opens up varied and interesting points of view. 
l)r. Hofmann hopes shortly to submit to the Academy the results 
fuinished by the examination of two more colouring matters 
derived from rosaniline — viz., the green and the violet of aniline, 
as well as the blue colouring matter known as azulirie, the 
geneial properties of which present a striking analogy with 
triplieiiylic losaniline. With regard to the progress of research 
in this dejiartmeiit of chemistry. Dr. Holmann refers to the 
following passage, written about two years ago by M. E. Kopp in 
a memoir on the red of aniline : — “As hydrogen may be equally 
replaced by methyl, amyl, phenyl, &c., we may easily foresee the 
existence of a aeries of very numerous compounds, all belonging to 
the same type, and all capable of being constituted colouring mat- 
ters — red, violet, or blue.” This prophecy is undoubtedly in rapid 
course of fulfilment . — Illustrated Londou J\'ews. 

COLOURLESS Llli.VC-FLOWERS 

Were produced for ornamental purposes in winter in Pai is above 
forty years ago by amateur liorticulturistB by the aid of manure in 
their greenhouses. More lecently, improved methods have been 
devised for obtaining them by ingenious professional gardeners. 
Some of these methods arc described by M, Ducliaitre, in the 
iiepertoire dc Chiviie, he Laving made many experiments with the 
view of ascertaining the cause of the loss of colour. He concludes 
by saying that his experiments y>rove “ that the absence of the 
colouring matter is due neither to the heat, tiie enfeebling effect of 
the hot manure, nor to the separation of the liranch from the parent 
stem. Perhaps the rapidity of the development of the flowers may 
be an efficient cause of the plieiiomeiion ; yet 1 confess that I 
cannot conceive the possibility of this action. In my last analysis 
1 was led to seek the explanation of the fact in the influence of 
ozonized oxygen, a decolorizing principle, tlirough the oxydation 
of organic matters, which, in accordance with different observa- 
tions, especially those of M. Kosmaiin, must exhibit in much 
larger proportion in greenhouses filled with yilants than in the free 
atmosphere.” M. Tiarrcswil doubts this supposed action of ozone, 
and is inclined to attribute the decolorization to chemical action 
in the colouring matters of the plant. Whatever be the explana- 
tion, the facts certainly oj>en up a new field of observation for 
viiaturalists and chemists. — fbid. 
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MILK. 

Thb nature and properties of milk is the subject of a long article, 
by Professor Voelcker, in the new number of the Journal of the 
Hoyal AgHcultural Society of England. We give a few notes of 
the scientific part. Water being iOOO : the specific gravity of good 
cow’s milk is 1030 ; woman’s milk, 1020 ; goat’s and ewe’s milk^ 
1035 to 1042 ; ass’s milk, 1019. Under the microscope milk ap- 
pears a transparent fluid, in which float innumerable small, round 
or egg-shaped globules, the so-called milk-globules, which consist 
of thin shells of curd or c.asein, inclosing tlie fatty matters. The 
fats of butter separated from these globules, the fluid is a perfect 
solution of curd or casein albumen, milk sugar, and mineral mattem 
— 100 parts of casein, according to Professor Voelcker’s analysis, 
consists of carbon, 53’.57 ; hydrogen, 7*14; nitrogen, 15*41 ; oxy- 
gen, 22*03 ; sulphur, 1*11 ; phosphorus, 0*74. Pure casein of milk 
is precisely the same as leguinin, the casein of plants, and possesses 
the same physical and chemical properties. The sugar of milk is 
composed of carbon, 40 ; hydrogen, fi 66 ; oxygen, 53*34. Tho 
mineral matters of milk comprise the phosphates of lime, magne- 
sia, .and peroxide of iron ; the chlorides of potassium and sodium ; 
and free soda. By churning cream, the casein shells of the milk 
globules ai*e broken and their contents made into butter ; of which, 
when pure, palinitin, with a little stearine, constitutes about 63 
per cent. The peculiar flavour and colour of butter are due to the 
presence of about 2 per cent, of odoriferous oils — butynii, caproin, 
.and caprylin. The more perfectly tlie fragments of the casein 
shells are removed from the butter the better it will keep, since 
their presence occasions the formation of certain volatile, uncoin- 
bined fatty acids, whicli spoil the flavour of butter and render it 
rancid and unwholesome. Dr. V'oelcker dwells at some length on 
the best dairy arrangements, &c. With respect to the adulteration 
of milk, he expresses his disbelief in the list of ingredients stated 
to be thus employed (such as sheep’s brains, chalk, &c.) For the 
measurement of the adulteration with water, so generally used for 
this purpose, he describes various Uctoscopes, galactometers, &c. 

STEREOCHROMT, OR tVATEU-OLASS PAINTING. 

This process has gamed a triumph in the Report of the gentle- 
men who have pronounced an opinion on the most desirable mate- 
rials for the execution of the painting'^ in the Houses of Parlia- 
ment. Frescoes executed in lime have been found extremely 
unsatisfactory, and the members of the Government Commission 
of Inquiiy (among wdiom may be named Mr. Kuskin, Mr. 
L'Estrange, Mr. Garabier Parry, Mr. Maclise, and Professor 
Hofmann), have at last decided that future frescoes should be 
painted by the Water-glass process, which is believed to be a per- 
fectly permanent mode of painting, 

M. Johann Ness Fuchs is the chemist to whom the credit is 
given for the discovery of the method of dissolving flint, which 
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dissolved flint is known as water-glass, or soluble silicate. This 
chemist found that by fusing silica with an alkali (soda or polish), 
he made a glass which was more or less solublci according to the 
quantity of alkali employed. Let us here remark one important 
fact, the knowledge of which has of late materially aided in the 
success not only of stereochromy, but of all applications of water- 
glass. Silica or flint, we have already said, when fuseil with an 
alkali, forms a silicate of the alkali used. This sihcate may, by 
using a large proportion of alkali in its manufacture, be made so 
soluble as to dissolve in water at (212“ Fahrenheit) the boiling 
point. But the employment of so large a proportion of alkali 
seriously interferes with the subsequent uses of the solution. If, 
on the contrary, the silicate be made with a minimum amount of 
alkali, it neai ly represents bottle-glass in its appearance and gene- 
ral characteristics, and is only soluble under a high pressure of 
steam ; and thus, according to the pressure available, so may the 
alkalinity be decreased, and consequently the value of the solution 
increased. We may add further, that the more neutral or 
the less alkaline the silicate, the longer it takes to dissolve ; 
a long continued digestion, even at a high temperature, being 
necessary to reduce that silicate which nearest approaches to 
neutrality. 

This silicate, then, is the base of all operations in stereochromy, 
which process has been suggested by the linn agglutinizing power 
of the silicate, and the cxtieine baldness and dm ability of silica. 
Any substance mixed with the former, especially if it be of great 
thickness (i.e. heavy specific gravity), will be so concreted that 
scarcely any natural material could vie with it in toughness when 
perfectly dry. The latter condition is a stnc qad non , for if ex- 
posed to the action of water, or even damp, it will return to its 
original gelatinous condition. If, however, the substance con- 
creted have any chemical action on the silicate, such, for instance, 
as by eliminating carbonic acid, the alkali will be changed in its 
character, becoming a carbonate ; in which case it loses its solvent 
power, and the silica will be set free iii an insoluble form to com- 
bine with, or influence more or less the surrounding particles with 
which it was concreted. Again, if only a thin film or coating of 
a nearly neutral silicate be exposed to the action of the atmo- 
spheric air, free from the effect of rain or damp, there will be 
found in the atmosphere sufficient carbonic acid to act upon the 
alkali as in the before-mentioned maimer, and an insoluble pelli- 
cle will be formed. On the contrary, if a highly alkaline sihcate 
be used, the alkali overcomes the power of the carbonic acid of 
the atmosphere, and constant efflorescence or deliquescence is the 
result. Fuchs, in his process of stereochromy, perse veringly tried 
all available means to perfect his system, but it has been left to 
Kaulbach, and others since his death, to reap the field his labours 
have sown. His first efforts were directed to the use of carbonated 
pigments and a siliceous menstruum ; but here one of the greatest 
difficulties assailed him. The decomposition of the silicate by 
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the carbonate was so rapid that, before the brush could make the 
desired touches, the paint had coagulated. And it should here 
be observed, that when once this coagulation has taken place, it 
is a certain sign that the chemical action has also been completed ; 
and if the contact between the particles thus formed be once 
destroyed, they ate perfectly inert, and will not again cohere (any 
more than ati effervescence can be restored by the addition of any 
amount of acid when once the alkali is neutralized). Fuchs, how- 
ever, did adopt this system, for want of a better, adding silicate 
to the coagulated paint to restore it to the desired thinness and 
fitness for working ; but he of course knew that he was then 
<lependerit entirely upon the agglutinizing effect of the sili- 
cate and the carbonic acid of the atmosphere for its future in- 
solubility. 

Various substances, such as oil, grease, milk, size, &c., having 
been tried for retarding the quick action of the silicates, were 
found inadmissible on account of their introducing an element 
subject to oxidation, and thus disintegrating the colour after it 
had been laid on. Then vaiious mediums were tried to convey 
the colour on the ground without the admixture of silicate in the 
process of painting, but to apply it afterwards with a brush as a 
coating. The softest fitch, however, was found to disturb the 
colour and more or less damage the picture ; the liciglit of some 
of the colours prohibiting the use* of a sufficiency of the binding 
medium. All these difficulties, it is a'-serted, are removed by the 
system <at present adopted by Messrs. Kaul bach, of Munich, and 
Mr. Maclise in our own country. The method adopted by these gen- 
tlemen is as follows • — The colours, which are duly prcjiared to 
withstand the decolorizing effect of the alkali, are laid on with 
water only ; and when the artist has completed his picture, he 
takes a syringe, invented and constructed especially for this pur- 
pose, anil throws upon the painting a mist of the silicate of pot- 
ash. This mist somewhat resembles a Scotch mist, in which the 
atmosphere is highly charged with water without anything like a 
liquid drop being apparent. All, then, depends upon this mist 
falling BO gently upon the painting as to saturate it without re- 
moving or interfering with one atom of its surface. When, how- 
ever, the painting has received the first application of the silicate, 
its colours are so far fixed that subsequent applications may be 
made with less delicacy ; and when completely saturated, the 
•colours are so permanently fixed, that those which contained car- 
bonic acid, such as carbonates, or sulphuric acid, such as the 
sulphates, are irremovable even by .scrubbing. Other colours or 
pigments depend upon the rules before- mentioned for their 
permanency. 

In ordinary painting for external purposes a modification of the 
same system is already in use. The patentees are Messrs. Bartlett 
Brothers and Co,, of Camden Town, and their system we believe 
to be the use of a tenacious material, such as pipe-clay, to hold the 
carbouates on the surface to be operated upon until the fixing 
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floliition, which we believe to be a silicate of potash, can be 
applied with a brush in the usual manner, which renders the 
whole coating permanent . — Report in the Builder, 


CHEMISTRY OP WINE. 

An interesting communication, being the first of a series of 
studies on this subject, one of vital importance to French com- 
merce, has been made to the Academy of Sciences by M. Pasteur, 
so eminent for his researches on fermentation. It relates to the 
action of oxygen in the process termed “ vinification.” He states ; 
— 1. Tliat the must of the grape does not contain any oxygen gas 
in solution, but only carbonic acid and nitrogen ; and that he has 
operated on different species of white ari^l red grapes. One expe- 
riment on must gave him — caibonic acid, 78 o ; nitrogen, 21*5 ; 
oxygen, 0. 2. If the must be abandoned, even with a large sur- 

face, it does not oxygenate. He finds in it, in projiortion as fer- 
mentation ajipears, only carbonic acid and nitrogen. Consequently, 
the oxygen of the air combines with must only in proportion with 
its solution in the oxydizable principles naturally contained in the 
juice of the grape. 3. This combination of the oxygen of the air 
with the must is not rapid. We obtain this result by agitating 
the must in the air, analysing the gases dissolved after agitation. 
Five litres of must were agitated in a largo bottle containing ten 
litres of air. Fiftj’^ cubic centimetres of gas, extracted from the 
must a quarter of an hour after agitation, left thirteen cubic ccnti- 
meties of gas not absoibable by potash, wliicli contained 20 per 
cent, of oxygen. The combination of the oxygen of the air with 
must modifies its colour, gives it an agieeable odour, and exercises 
a veiy considerable influence on its fermentation. We have no 
space to pursue the subject further, but must refer those interested 
to the Coraptes Jiendus (vol. Ivii., No. 23). M. Pasteur says, in 
conclusion, that the facts which he has brought forward will sug- 
gest new ideas on the methods to be pursued, both foi the conser- 
vation of wines, the giving them the (lualities of age, the action of 
currents of air in cellars, the influence of old and new casks as 
more or less suitable for evaporation, and the effect of bottling as 
diminishing in a great measure the aeration of the wine. 

An experiment, interesting to wine-drinkers, has been made by 
M. Bert helot, the celebrated professor. It was he who first dis- 
covered that there is a particular oxidizable principle in Bordeaux 
and Burgundy wines to which he attributes their flavour. In 
pursuing liis studies lie was induced to examine the influence 
which oxygen exercises over wine. The result convinced him 
that this action is most unfavourable, and that it entirely destroys 
the bouquet, wdiicli is replaced by a most disagreeable flavour. 
M. Berthelot found it sufficient to pass a cuneiit of oxygen into 
the choice wines of »St. Jean and Thoriu to produce this result, 
and demonstrate experimentally that a very small quantity is suf- 
ficient to desti oy the bouquet of a quart of Thorin, and that the 
absorption of oxygen by wine, accelerated by the elevation of the 
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temperature, is rendered almost immediate by the addition of an 
alkali. 

The observations of this distinguished chymist prove how neces- 
sary it is to preserve wine in a perfect state from the action of the 
oxygen contained in the air, since the prolonged contact of 10 
cubic centimetres of oxygen — that is, 50 cubic centimetres of air — 
is sufficient to destroy the bouquet of a quart of wine. It is to 
the slow penetration of oxygen into bottles that M. Berthelot 
attributes the destruction of flavour which every wine experiences 
at last. The reason that the racking oft* of new wine from the vat 
to the cask does not produce a similar result is that new wine, 
being saturated with carbonic acid, disengages a portion of it 
when exposed to the air, so that it is in a great measure preserved, 
a very small volume of air disengaging a considerably greater 
volume of carbonic acid. The decomposition of wine in bottles 
half full, and the diminution of the flavour, well known to all con- 
noisseurs, are caused by the action of oxygen. 'I'he complete de- 
struction of the flavour of wine by^ the addition of an alkaline 
mineral water, such as that of Vichy, is explained by the preced- 
ing Letter iv the Times. 

The proportion of the ethers in wines has been critically ex- 
amined by M. Berthelot, who has reported to the French Academy 
of Sciences the results, showing the proportions of w^ater (varying 
from 95 to 75 deg.), of alcohol (5 to 25 deg.), and etherified alco- 
hol (8 '5 to 32 deg.). The succession of the phenomena of etheri- 
fication in vinous liquors depends on the initial composition of the 
liquors at the moment when fermentation is tenmnated, and on 
the changes which they may undergo during the course of their 
conservation. With regard to the effect of the projiortion of acid 
and alcohol, M. Berthelot states, without entering into a detailed 
discussion, that whenever alcohol or the acid increases, the pro- 
portion of the ether tends to increase in virtue of the slow reaction 
which i.s set up ; and whenever the alcohol or acid dimiriialies the 
quantity of ether also diminishes ; if the reaction be complete, a 
certain quantity of ether will be decomposed. Some ferments 
have the power of doubling the ethers already formed, as M. Ber- 
thelot has shown in the case of the leaction of pancreatine upon 
acetic acid. 


METHYLATED SPIRIT. 

Methylene is a highly volatile and inflammable liquid pro- 
duced from the destructive distillation of wood ; whence Methylated 
Spirit, or wood spirit. It is permitted to be used, duty free, in 
arts and manufactures. Hitherto, no effort to obtain a potable 
spirit from methylated alcohol has succeeded. A patent has been 
granted for a process which professes not only to accomplish this 
object, but to render wood spirit itself potable, and that, too, at a 
cost almost nominal ; and it has afforded matter for earnest dis- 
cussion among some of our leading pharmacologists, who, anxious 
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to preserve the integrity of medicinal preparations, have not un- 
reasonably been alarmed by the assertion that wood spirit can be 
so far defecated as to render it almost indistinguishable from 
vinous alcohol, and by the exhibition of specimens of such spirit 
which might be used, instead of spirits of wine, for pharmaceutical 
purposes. But after a series of experiments, Mr. Phillips, of the 
llevenue Laboratory, has not been able by the process indicated 
to render either methylated or wood spirit potable, although it 
was submitted to numerous successive distillations, which from 
their costliness could not be applied profitably on a commercial 
scale. 

One of the latest Acts passed, Session 1863, was to reduce the 
duty on rum. It recites that by the Act 18th and 19th Victoria, 
cap. 38, spirit of wine was allowed to be methylated duty free ; 
and tliat it is expedient to allow foreign and colonial rum to be 
methylated, on payment of reduced duty. Rum may now be 
“methylated” in the Customs’ warehouse ; but the wood naphtha, 
or methylic alcohol, or other article to be mixed with the lum, is 
to be provided by the Inland Revenue Commissioners ; and the 
mixture is to be denominated “methylated spirits,” and such 
spirits may be exported. 

Meanwhile, the Inland Revenue returns in 1863 showed a de- 
creased consumption of spirit, from the fact of methylated spirit 
taking the place of duty-paid or pure spirit. 01 the one article of 
spirit of nitre, very little is sold which is not distilled from “ me- 
thylated finish.” This increased quantity of sweet spint of nitre 
sold is not taken medicinally, but is extensively used in the adul- 
teration of potable spirits . — From Knowlcdr/e for the Time, a new 
work, hy the Editor of the present volume. 


THE MOLECULE OP WATER. 

Dr. Odling, F.R.S., m a paper read to the Royal Institution, 
referred to the gieat change m opinion which had taken place 
during the last dozen years in relation to this question (of great 
interest to chemists), to the eftect that the Molecule of Water, 
which had foimeily been represented with a single combining pro- 
portion of hydrogen, was now most liequently represented with 
two combining proportions, in conformity with the opinion of 
Davy, (xay-Lussac, and others. lie argued that the question 
was entirely one of experiment. If the hydrogen of water was 
experimentally indivisible, then it constituted a single pioportion, 
or an atomic proportion. If, on the other hand, it was experi- 
mentally divisible, into two equal parts, it must consist of at lea^t 
two atomic proportions. He showed that in the case of maish 
gas the hydrogen was replaceable in fourths, at four successive 
stages ; and that in the case of ammonia it was replaceable in 
thirds at three successive stages ; whence chemists were unani- 
mous in representing the molecules of marsh gas and ammonia 
with four atoms and with three atoms respectively. He then 
contended that the hydrogen of w^ater was replaceable in halves at 
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two successive stages ; and that, consequently, its molecule ought 
analogically to be represented with two atoms of hydrogen. In- 
deed, the binary repl ’cement was even moi*e decided than the 
ternary replacement in ammonia and the quateniary replacement 
in marsh gas. In muriatic (or hydrochloric) acid the replacement 
of hydrogen took ])lace at one stage only, and, consequently its 
molecule was represented with but one atom of hydrogen. This 
series of formula? is warranted by a very remarkable physical con- 
sideration— namely, tliat with equal volumes of marsh gas, am- 
monia, steam, and hydrochloric acid, the marsh gas yielded four 
times as much, the ammonia three times as much, and the steam 
twice as much hydrogen as was yielded by the hydrochloi'ic acid. 
Among many other experiments, Dr. Odling exhibited on a large 
scale the properties of the spontaneously inflammable gas, known 
as silicated hydrogen, which had been prepared for the occasion by 
Dr. Martins, the discoverer of the process for its manufacture. 


QUALITY OF WATER. 

The quality of water in i elation to the arts and to medicine 
has been very fully considered by M. E. Obevrcul in his ** Chemi- 
cal Eesearches on Dyeing,” the thirteenth and fourteenth memoirs 
of which have been laid before the French Academy of Sciences. 
Although the employment of distilled water in dyeing has been 
found to possess many advantages over well-water and river-water, 
such as that of the Seine (c.y , the first with salts of copper giving 
an azure tint, which the other will not), yet it is found that, wlien 
woollen stuff is passed through steam, the sulphur that is contained 
in the wool will form with the salts of copper the reddest colour 
that would have succeeded to the azure-tinted whiteness of the 
wool. In accordance with the results of man}^ of the researches of 
the present day, M. Chevreul says that his experiments prove tlie 
grave inconveniences of the ** absolute” in our judgments. In 
regard to medicinal waters, he considers that we have been 
indebted to empiiicism for our knowledge of the diverse actions of 
sulphurous, ferruginous, and alkaline watei-s in the animal economy. 
He exemplifies the necessity of accurate analyses by pointing out 
the errors which have ensued in the preparation of artificial 
mineral waters. For instance, it has only lately been discovered 
that some mineral waters contain arsenic. How, then, can a 
water be prepared without fully comprehending the effect which 
this ingredient has upon the human system, one which almost cer- 
tainly would be lost in the imitation ? To determine the true 
action of medicinal waters, M. Chevreul requires that we should 
know — 1, The definite matter-s or chemical species contained in 
the water ; 2, The influence of the climate in which the water is 
taken by the sick persons ; 3, The change in their habits consequent 
upon their removal from home ; and 4, The influence of their 
respective idioisyncrasies (their physical and mental peculiarities). 
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PURIPTCATJON OP AIR BY THE VAPORIZATION OP WATER. 

In a communicatiou to the French Academy of Sciences, M. 
Morin states that during his studies on ventilation his attention 
was especially drawn to the arrangements at the British Houses 
of Parliament made for purifying the air by steam before permit- 
ting it to enter, both in winter and summer. He was led, in con- 
sequence, to attiibute a salubrious effect in the air to the presence 
of watery vapour dissolved in the air ; possibly due, like the rain 
in storms, to the development of a small quantity of electricity 
(conformably to the experiments of Saussure and Pouillet), which 
modifies the air and produces active oxygen, so efficient in destroy- 
ing the emanations of decaying bodies and other effluvia. M. 
Morin accordingly caused experiments to be made at the Conser- 
vatoire des Arts, the results of which he considers to favour his 
opinion, and he accordingly calls upon the medical profession and 
sanitary commissioners to examine the question. 

RAIN-WATER. 

The Rain-water of Paris has been examined bj^M. Robinet, who 
collected 118 specimens during the period fiom March 1, 1862, 
to September, 1863. On evaporating, the water left a yellowish 
circle and a white centre, the latter being due to sulpiiate of lime, 
existing in the atmosphere of Pans, and the latter to magnesia, 
possibly conveyed from the sea by winds. This rain-water, when 
mixed with nitrate of silver, assumed a red colour of various tints, 
and formed a garnet-coloured deposit, containing silver. M. 
Robinet states that the nature of the substance producing this 
coloration is not known. 

BROMINE IN THE WATER OP THE DEAL SEA. 

Analyses of this water by Dr. Roux, of Rochefort, have 
been reported to the French Academy of Sciences by M. Pelouze, 
Ga^-Lussac, Boussingault, and other chemists, who have examined 
the water of this great lake, determined that its composition 
varies within certain extensive limits — e.g., its density ranges 
from 1 -01 to 1’20— an enormous difference. The quantity of solid 
matters it contains (22 or 23 grammes per litre or kilogramme) is 
also remarkable ; but what is still more deserving of attention is 
the considerable proportion of bromine it contains (nearly 3 
grammes jicr litre). If bromine sliould ever become an industrial 
agent, an inexhaustible source will be found in these waters, in 
which it exists almost entirely combined with chloride of mag- 
nesium. We may remind our non- chemical readers that bromine 
(so named from hroraos, Greek for a stench), is a poisonous volatile 
liquid element, discovered in salt water by lialard in 1 826. It has 
not as yet been found in the free state, but is met with in combi- 
nation in salt spiings, in the ash of seaweed, in sponges, and in 
many marine animals. As bromide of silver, it is found native in 
Mexico and Chili, and at Huelgoeth, in Brittany. Very small 
quantities are found in Silesian zinc ore, and m English rock salt. 
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ON DISINFECTANTS. 

Mr, H. B. ("ondy has read to the l^ritish Association a paper 
in which he remarks, that the idea of artificial Disinfection by 
•chemical means was not opposed to the operations of nature, since 
the action of the air in overcoming the foulness which is insepar- 
able from the congi’egating together of men in dwellings is 
explainable only by the laws of chemistry. In studying, conse- 
quently, the best means of seconding nature in her efforts for 
dis}X)sing of the waste jiroducts of organic life, we had only to 
copy her admirable processes, in older to ariive at tho most 
perfect results. The researches of lecent times on the composition 
and economy of the atmosphere pointed clearly to oxygen, and 
especially to active or ozonic oxygen, as the chief means by which 
natural disinfection is accomplished. There were two classes of 
circumstances in which the auxiliaiy aid of disinfectants is very 
frequently required to ovei come unwholesome influences — viz. 1, 
against the deleterious emanations which generally proceed from 
those labouring under disease, and more particularly when such 
disease is of a contagious nature ; 2, against the taint of 
organic decomposition. In both these cases, the chemical objects 
to be kept in view were substantially the same. The infective 
material in either ca«e is supposed to be an organic compound, 
declining by successive transformations from a highly complex form 
towards that state of ultimate repose which belongs to complete 
oxidation. Its dangerous qualities are dependent on its condition 
while passing through those steps of transition during which it 
acted after the manner of a ferment. Disinfectants were of two 
classes : 1, those which, by fixing the organic matter in a form 
unfavourable to o.vidation, thus i educe to the utmost its tendency 
to undergo chemical change, and which are more jiroperly desig- 
nated antiseptics ; 2, those which more or less rapidly break up the 
organic matter by pioducing its oxidation and conversion into 
imputrifiahle products, and whicli alone are jiropeily designated 
true disinfectants. The advantages possessed by the preparations 
indicated by the author were thus summed up : — They had no 
smell whatevei of theii own, gave off no odorous gas during their 
operation, and when diluted for use were devoid of perceptible 
action, except on offensive matter ; thev were thoroughly efficient 
and permanent m thcii effects, disinfecting as well as deodorizing ; 
perfectly safe to use, because not poisonous ; not mistakeable for 
other substances on account of then characteristic colours ; capable 
of being regulated as to quantities required by the depth of colour 
of their solutions ; and applicable in a great number of cases for 
which no other disinfecting agents can be employed . — From the 
Feader. 

A REMEDY FOR DIPHTHERIA. 

This affection, which comprises those known under the various 
names of bad sore-throat, angina, croup, and the French angine 
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couenneuse, has hitherto been considered one of the most difficult 
to cure. 

Dr. Trideau’s method consists in administering Storax under the form of a 
syrup; but we now find in the Revue TMrapeutxque a paper by Dr. A. 
5>o Grand, Boulogne, late French Vice-Consul at Havannan, in which he 
mentions Ice as an infallible specific As tins, from its extreme simplicity, 
would, if od'octive, be far superior to any yet tried, we cannot refrain from 
quoting the cases mentionea by the author, who published this remedy 
as far back as February, 1860, and consequently complains (not without 
Teason, if its efficacy is such as he describes it) of the inexcusable negligence 
of practitioners in not taking notice ol it, and thereby allowing many valuable 
lives to be lost. The following cases came under his observation after that 
date. In March and April, 1801, the disease in question broke out under an 
epidemic form, and chiefly attacked adults, with sueh v irulence that in one 
week three young women died in a single house. One of De Grand’s patients 
afflicted with blephacite was seized with it, and as he could not immediately 
attend, owing to the severity of the case another physician was called in, who 
ordered emetics and aluminous gargles, which produced no effect. At length 
Dr. De Grand came, and found the tonsils greatly swollen, and a false mem- 
brane covering them. He immediately administered small pieces of ice, and 
by the following morning the tumefaction of the tousiK Imd diminished by 
lialf, and the false membrane had nearl)' disappeared 1 bat very evening tho 
woman was enabled to take food. A few davs after her brother was seized with 
sore throat, uresenting the same prelimmar}' symptoms as those of his sister ; 
but he, profiting by this example, without waiting for the doctor, at once 
took ice, and was rid of his sore throat in a few hours Pome days later 
Dr. De Grand was summoned to a young lady who hud been labouring under 
the disease for the last forty-eight hours; all remedies had failed, and the 
parents, relations, and friends of the family were plunged in the deepest 
sorrow. When Dr. De Grand ordered ice a general cry of astonishment was 
•uttered by all present. Ice for a soi'e throat’ Impossible' it was sheer 
murder' Dr. l)e Grand mamtamed his ground, and after much expostu- 
lation, during which much time was lost, he obtained his end Before twenty- 
tour hours were over the patient was in full convalescence. Being at Vera 
VJruz on amission, he was requested to see a joimg man who was attacked 
with malignant sore throat, and had been treated willicmt efiect by cautenza- 
tions with hydrochloric acid and aslringcuit gargh'S Here again he had to 
battle with the prejudices of the family, but was at length allowed to admi- 
nister ice. 1’he young man recovered in the course ot the following day. 
Dr. De Grand, it is confidently stated, has now been using this remedy for the 
last twelve years without having met with a single failure. Cold gargles 
have been employed with success by Dr. Blanc, ot Strasburg ; why not ice? 
— Gahgnani’ s Messenger. 


PURE PEPSINE. 

Pepsine may be precipitated from its Rolutions by agitation 
with cholesterine, with phosphate of lime, or even with animal 
charcoal. Dissolved in water containing phosphoric acid, it may 
be precipitated when we neutralize by lime water , it is then con- 
tained in the precipitate of phosphate of lime, without always 
being found in a state of combination. On these facts M. Brucke 
has founded a new process of procuring this important substance 
in a state of purity hitheiliO unknown, which has enabled him to 
correct a number of assertions respecting it to be found in treatises. 
The details of liis process for obtaining it from the mucous mem- 
brane of the stomach of a pig will be found in the Journal de 
Pharmacie, where it is said that our notions respecting pepsine 

o 
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ouglit to be changed, and that its analysis is yet to be made.- 
Illustrated London News. 


QUININE. 

Indian Quinine has at length been pmluced, through the able 
exertions of Mr. Clements Markham, now of the India Oflice, as 
detailed in his interesting travels in Peru and India. Specimens 
of bark grown in India of only two years* growth have been, 
analysed, and found to contain very white crystals of sulphate of 
quinine and other febrifuge alkaloids in as large a proportion as the 
harks from South America. I'liis fact is of immense social impor- 
tance to Europe, as the scarcity of quinine is daily becoming 
more severely felt. It will also undoubtedly give an impulse to 
the planting of the cinchona trees in India, and thereby tend 
greatly to promote the prosperity of that part of the iiritish 
empire. 


BILT2. 

The presence of cholesterine (the fatty matter of bile) has been 
determined in various vegetables by M. Beneke. He states that, 
after suspending the hard yolk of egg, cerebial substances, veal- 
jelly, and other substances of an animal origin, for thirty-six hours 
in alcohol, at a temperature of from 30 to 40 degrees cent., by 
:ifter- treatment M. Virchow obtains a substance which he has 
named “ rnyeline.” M. Beneke shows that this substance always 
contains cholesterine, and proceeds to show that it is to be found in 
several vegetables, especially peas, in several species of grain, and 
even in olive oil. M. Beneke is continuing his researches on this 
interesting suhject.~./ow7'W'aZ de Pharmacie. 

THOTOGENIC GAS. 

Some decisive experiments have been made at 95, Bishops- 
gate-street, with Mr. Mongrucl’s patent cold vapour regenerator, 
an invention for the production of a biilliant and economic light 
from ordinaiy gas or atmospheric air. The Photogenic Light was 
invented by M. Mongruel in the beginning of 18G2, and it is 
stated to be already adopted in several of the large towns of 
France, and in many of the largest cafds and establishments of 
Paris. It was, moreover, reported on by a Commission appointed 
for the purpose by the Soci4t^ des Sciences Industrielles, Arts et 
Belles Lettres of Paris in October, 1863, and the results of their 
inquiry are thus stated -—I. That there is a guaranteed reduction 
of 50 per cent, at least in the consumption of gas to give an equal 
light. 2. Or, with an equal consumption, there is a luminous 
intensity double or treble that of the primitive light. 3. White- 
ness, regularity, and tranquillity of the flame, which, softer to the 
sight, fatigues less in reading or working, 4. 1‘urification of the 
gas from its pitchy or naphthaline atoms, from its amraoniacal 
vapours, and the sulphurous acids it carries with it from the factory,. 
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5. Consequently, preservation of paintings, varnisli, gilding, and 
delicate colours, which, in establishnients liglited by gas are so 
promptly attacked by these mordant agents. 6. Complete ab- 
sence of odour and smoke. 7. Lastly, real advantages for the 
consumer, to whom the inventor guarantees, all expenses paid, 25 
per cent, of positive economy on his habitual expenses for gas- 
lighting. The first expeiiment was made upon the ordinary gas in 
use in that part of the city. This gas, when passed through the 
generator containing the liquid used by M. Mongruol, acquired a 
vastly increased illuminating power, while the flame of the jets 
was purer, softer, and steadier. But though the light was more 
intense the expenditure of gas was less, for, tested by a gas-meter 
and chronometer, tlie consumption given was in the proportion of 6 
to 10, which is equivalent to a saving of 40 per cent. The next 
and the most inteiesting exjieiiment was made u])on atmospheric 
air, which, when passed through tiie ap[>a)*atus and liquid, burned 
with a beautiful clear and steady light. Som i idea of the bril- 
liancy of this light ina3* be obtained when it is stated that as mea- 
sured Ijy a photometer otic jet of the ignited air gave more illumi- 
nating power than four jets of ordinary gas of equal size. As far, 
therefore, as the cxpciirneiits wcie concerned, nothing could be 
more complete and satisfactory. What was wanted, and M. Mon- 
gruel appears to have succeeded in inventing, is an apparatus which 
will produce a constant vapour, alwavs equally i-ich in carbon, so 
that tlie light is at all times the same. In all other apparatus used 
for the purpose, the generation of the vapours being effected in 
the mass of the liquid contained therein, the most volatile parts of 
the liquid naturally first escajie, thus impoverishing the remainder, 
which daily gives less and less light, until tlie light disappears 
altogether, while a considerable quantity of the liquid is still left 
in the apparatus. In M. Mongruel’s geneiator, on the contrary, 
the mass of the liquid is enclosed hermetically in an upper cham- 
ber, whence it descends by a small tube, to form a thin sheet on 
the bottom of the lower chamber, wliereiii its vaporization is effected, 
and is supplied droj) by drop, only as what has preceded it is con- 
sumed . — Abridffcd from the Mechanirs' Magazine. 


RESEARCHEcJ ON OZONE. 

The new facts elicited respecting Ozone, during the past year, 
have been numerous and important. 

M. Ramon de Luna announces in- the Annalcs de Chimie tlie 
following easy method of preparing Ozone. He asserts that, 
whenever chemical reaction takes place in atmospheric air, the 
oxygen is ozonized, and that, moreovei, paper rendered blue by 
ozone is comjiletely decolorized in an atmosphere of hydrogen. 
To prepare ozone it is only necessary to fill a bottle with ordinary 
oxygen, and to pour in some concentrated solution of caustic pot- 
ash, and then a little strong sulphuric acid • the paper is turned 
blue in a moment, and the odour of ozone will be perceived. 
de Luna suggests that the paper is bleached when placed in hydro- 
0 2 
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en by the formation of hydriodic acid, which is again decomposed 
by the ozone when the paper is returned to the ozonized air. The 
influence of ozonized air upon animals is stated by Dr. Ireland, in 
the Edinburgh Medical Journal^ to be as follows : — I. Ozonized 
air accelerates the respiration, and, we may infer, the circulation. 
II. It excites the nervous system. III. It promotes the coagu- 
lability of the blood, probably by increasing its fibrine. In the 
blood, however, ozone loses its peculiar properties, probably enter- 
ing into combination with some of its constituents. IV. Animals 
may be subjected to the influence of ozone for some hours without 
injury, but in the end it is likely to destroy life. 

The action of Ozone on organic substances has been examined 
by M. Gorup-Besanez. From an analysis of his paper (in Wbh- 
lers Annalen der Chemic), given in the Chemical NewSf we select 
a few points which support the conclusion of the author on the 
analogy which seems to exist between the reactions of ozone and 
the combustion m the animal organism. He found that a watery 
solution of pure uric acid, with the addition of a few drops of 
potash, absorbed ozone, with a continuous disengagement of 
ammonia. Urea also quickly absorbed ozone, disengaging ammonia 
in the presence of potash. Grape sugar was not attacked by 
ozone ; but, in the presence of soda, potash, or carbonate of soda, 
it was entirely transformed into carbonic and formic acids. Cane 
sugar oxydized much more slowly, forming the same products. 
The fiitty volatile acids v Inch resisted the action of ozone were 
burnt slowly and continuously in the presence of alkalies ; and 
solid fatty acids, such as stearic and ])almetic acids, were attacked 
very slowly, even when accompanied by an excess of alkali. Car- 
bonic acid was immediately formed, but no fatty acid, containing 
a less number of carbon equivalents. Ox-bile, purihed chemically, 
absorbed large quantities of ozone ; and, at whatever stage of the 
reaction the liquid was examined, there was only found in it car- 
bonic and sulphuiic acids besides the undecomposed acids. Gela- 
tine, by the action of ozone, was wholly transformed into a body with 
altogether difterent properties, not being in the form of a jelly. 

M. Poey, of the Havannah, has communicated to the French 
Academy of Sciences an account of his experiments showing the 
pioduction of Ozone in the vegetable kingdom. On the let of 
April last, at three o’clock p.m., he placed under a cylinder of 
glass, eighty centimetres high and twenty-two centimetres broad, 
an aromatic shrub {Psldium aroinaticum^ govaiicr) and some 
stalks of other plants winch abundantly pniduce essential oils. 
The lower extremity of the cylinder w'as solidly fixed in the earth 
and covered with wet mould. The upiier end of the cylinder was 
closed with a sheet of white paper, securely glued After having 
jireviously placed within the cylinder several bands (»f ozoscopic 
pajier, the whole was hermetically closed, so that not the smallest 
quantity of air could penetrate into the interior. For the first 
twenty-four hours, the cylinder having been exposed towards the 
Doi th in a very strong light, but sheltered from the solar rays from 
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the south, all the paper reagents remained entirely white ; only on 
the internal surface of the cylinder watery vapour was deposited. 
In the next twenty-four hours M. Pocy strongly wetted the soil, 
80 as to cause great evaporation, and exposed the cylinder to the 
direct solar rays ; but no action appeared. On April 4 he took off 
the paper cover, when a strong aromatic effluvium was disengaged. 
Then, without in any way altering the position of the cylinder, 
the plants were left uncovered, and in about an hour (at one 
o’clock p.m.) the ozonoscopic paper had taken a slight coloration ; 
at sunset it was already blackening, and at half-past seven it had 
acquired a most intense colour. Other experiments confirmed the 
facts. Pried leaves and branches produced much less ozone than 
green ones, and the quantity varied with different plants, accord* 
ing to their nature, in projiortion as they exhaled more or less 
essential oil, &c. These experiments seem to prove that neither 
the action of light, humidity, nor of the small quantity of air con- 
tained 111 the cylinder sufficed to colour the paper reagent, which 
only became sensitive when exposed to large masses of the circum- 
ambient air . — lUmtratcd London Ntivs. 

Mr. W. C. Biirder gives the following hints * — 1. There are cer- 
tain conditions of atmosphere when the test-papers lose some of 
their colour before the regular hours of observing. Occasional 
supernumerary observations should theiefore be made as a check. 
2. There are some occasions when the amount of ozone much ex- 
ceeds “ 10” (the maximum amount of colour), in the interval be- 
tween the hours of observation, unless these are very frequent. 
The obvious remedy is to renew the test-papers and multiply the 
number of observations on such occasions, particular care being 
taken to avoid errors from this souice when the mean amount is 
deduced. 3. In all the scales I have seen which are sold with the 
boxes of Schonbein’s papers, the tints are very badly graduated. 
Tint “5” for instance, instead of being half of “10,” is often not 
one- third of it. It is feared that this error will seriously interfere 
with compari.soTis of the amount of ozone at various stations 
hitherto ; and it is of the utmost importance that this should be 
altered for the sake of the future. 

Mr. Burder, writing in September last, says that “ the wind 
which has recently come over the sea invariably or almost inva- 
riably brings with it a large amount of ozone, while a land breeze 
usually yields but a small amount. A strong W.S. W. wind here 
[at Clifton] is always charged with a large quantity of ozone, whde 
other winds are generally but slightly charged with it, and such as 
have passed directly over the city of Bristol are altogether free 
from it. A recent visit to Sidinouth, on the south coast, has quite 
confirmed my previous notions in regard to sea breezes and ozone, 
and I may mention that a correspondent in New Zealand, to whom 
I sent some test papers, assures me that he has obtained similar 
results in that island. Facts such as these, now satisfactorily 
proved, may help us in our endeavours to ascertain the truth in 
reference to this rather mysterious agent, which, in addition to its 
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interesting nature in a meteorological point of view, is generally 
considered as of importance in regard to health.” 

M. Soret’s Researches on Ozone (second series), laid before the 
French Academy of iSciences, include certain new experiments 
endeavouring to find out the reason of the extraordinary fact re- 
marked by Andrews and Tait, of Belfast, that electrified or ozo- 
nized oxygen increases in volume when brought to the state of 
ordinary oxygen, show’ing that the density of ozone is much 
greater than that of oxygen. M. Soret has fully confirmed the 
statements of the above-mentioned chemists. He has seen the 
oxygen notably increase in volume when deozonized by heat ; and 
he affirms, moreover, that this increase is jnoportional to the 
quantity of ozonized oxygen absorbed by the lodate of potassium 
brought in contact with it. He is also convinced that ozone is 
only an allotropic condition of oxygen. 

SPECTRUM OF HYDROGEN. 

M. Leclanche has communicated to the Chemical Society of 
Paris a memoir on the Spectrum of Hydrogen. He remarks upon 
the coincidence of three bands— red, green, and blue — with the 
three lines, C*, F, and a secondary one near G, of the solar spec- 
trum, and he considers that these lines arc due to hydrogen and 
not to metals. This is remarkable, as the line, if we remember 
rightly, is strongly persistent in many stellar spectra . — From the 
Reader. 


ODOUR OP PRECIOUS STONES. 

Fournet discovered that many precious stones owed their 
colours to carburets of hydrogen. In 1855 J. Schneider, by 
anal} sis, confirmed this discoveiy. In a note recently inserted in 
Foggendorj^^s AnnaJaij Schneider calls the attention ol mineralo- 
gists to the empyreuniatic odour which certain forms of quartz 
and granite give foith when rubbed. He thereby peiceives the 
indication of the presence of organic matter or a cai buret of 
hydrogen . — Cosmos. 

ATMOLYSIS, A NEW METHOD OF ANAI.YSIS OP GASES. 

Mr. T. Graham (the Master of the Mint) has foi warded to the 
Imperial Academy of Sciences at Paris a memoir on the motion 
of Gases in their passage under pressure thiough fixed porous 
plates, and the paitial separation of mixed Gases which may be 
obtained by such means. In his important researches on diffusion, 
published in 1834, he made use ol a ‘‘ diffusiometer,” formed of a 
cylindrical tube of glass a little less than an incli in circumference, 
and about ten inches in length, one of the ends of it being stopped 
with a plate of piaster -of-I*aris about one-third of an inch in thick- 
ness, whereby it was converted into a species of test for gases, 
Mr. Graham now employs jilates or the porous giapliite or plum^- 
bago, artificially prepared by the late Mr. Brock edon. When the 
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tube is being filled with hydrogen the porosity of the graphite is 
checked by means of a thin plate of gutta-percha. When this is 
removed the gaseous diffusion immediately begins through the 
pores of the graphite, and in forty or sixty minutes the whole of 
the hydrogen has escaped through the diffusiometer, and is re- 
placed by a volume of atmospheiic air much less considerable 
(about one-foui th), conformably to the law of the diftusion of gases. 
Dm mg this time the mercury in the tube rises several inches, 
giving a most striking proof of the intensity of the force by which 
the leciprocal penetration of the gases is eflected. Our space will 
permit us to give only some of the new results obtained by Mr. 
(jrahain. He shows that the rapidity of the passage of gases into 
a vacuum depends on their specific weight. A gas falls into a 
vacuum with the velocity acquned by a heavy body when falling 
from an atmosphere composed of the gas in question, supposed to 
be everywhere of a unifoim density. The height of this uniform 
atmosphere will bo in an inverse ratio to the density of the gas. 
An atmosphere of hydrogen, for examjde, would be sixteen times 
higlier than one of oxygen. If the swiftness of the effusion of 
oxygen be represented by 1, that of hydrogen wuli be expressed by 
4 (the root of 10). This law has been submitted to experimental 
veiification, and is ijuite analogous to that which regulates mole- 
cular diffusion. But the phenomena are essentially different. 
Tlie swiftness of the effusion of a gas is many thousand times 
greater than that of diffusion. The swiftness of the effusion of 
air is as rapid as that of sound. The partial separation of a mix- 
ture of gases and vapours of diffeient degrees of diffusibility, 
effected by jiermitting them to diffuse themselves through a plate 
of graphite into a vacuum, is thus a iiew^ method of analysis, 
which Mr. Graham proposes to name “atmolysis," and which 
possesses a practical character susceptible of very extensive appli- 
cations, The separation is much more considerable when the 
picbsure is greater and attains its maximum, m permitting the 
gases to diffuse themselves in a peifcct vacuum. A great many 
experiments have been made in relation to this, the most interest- 
ing being the concentration of oxygen in atmospheric air by means 
of an “atmolyziug tube.” The molecular or diffusive mobility 
exercises a certain influence on the heating of gases by contact with 
heated liquid or solid surfaces. The more rapid the moleculai 
movement of a gas is, the more frequent will be the contact of 
the molecules and the quicker will be the communication of the 
heat. To this is probably due the greater cooling power of hydrogen 
as compared with that of oxygen, or air, as was observed by Dalton, 
who also attributes this property of hydrogen to its mobility. 


OXYDIZATION. 

A POWERFUL Oxidizing mixture has been made known by a 
Dutch chemist, M. Boettger, It is formed by a mixture of three 



216 


TEAE-BOOK OF FACTS. 


parts of oil of vitriol and two parts of permanganate of potasb. 
Ether, alcohol, essential oils, and other inflammable bodies are 
fired by mere contact ; and sulphur is oxydized to sulphuric acid 
with a rustling noise. If a small portion be placed in a flask, the 
air in it is instantly ozonized. 


ATMOSPHERIC OXYGEN. 

The agency of Atmospheric Oxygen in the destruction of dead 
animal and vegetable matters has been closely examined by M. 
Pasteur, who has laid before the French Academy of Sciences the 
results of his experiments. These essentially consisted in aban- 
doning certain very alterable organic substances, such as 
urine, milk, damp wood shavings, and albuminous matters for a 
longer or shorter period of time to the contact of air deprived of 
the genns of the lowest organisms. Those substances not only did 
not putrify or fennent, as M. Pasteur had already shown, but 
they underwent a very insignificant oxidation. After several 
years of exposure to a temperature between 77 deg. and 84 deg. 
Fahr., the oxygen in the vases was not entirely consumed, and in 
some cases only a very small quantity had disajq^ared. M. Pas- 
teur then repeated the same experiments with the same conditions, 
but under the influence of the develoj>ment of the germs of the 
smallest infusoiial animalcules, and in the course of several days 
all the oxygen had disappeared, having been replaced by carbonic 
acid. These little beings, he therefore concludes, are the prin- 
cipal agents in the slow combustion of animal and vegetable organic 
matters. The energy of their action is sometimes very extra- 
ordinary, as in the case of the combustion of alcohol by the myco- 
dermes, made known by M. Pasteur about a year ago. These 
experiments, he considers, give the final blow to the doctrine 
of spontaneous generation and to the modem theory of fer- 
mentation. 

M. Donnd has reported to the French Academy of Sciences a 
series of experiments on eggs, some being exposed to the action 
of the atmosphere, others protected from it. In the uncovered 
of eight days, a powerful microscope revealed the 
growth of numerous filaments of penicillium, accompanied, when 
the weather was warm, by a kind of compound fructification of 
yellow bodies, accompanied by other changes. The protected 
eggs remained perfectly unaltered for weeks, but when once the 
eggs were brought into free contact with the air decomposition 
proceeded with great rapidity, with its usual accompaniment of 
infusorial and microscopic beings. M. Donnd gives many details 
which prove the absolute necessity of the intervention of the germs 
present in the atmosphere in order to give birth to these minute 
beinr ^. — Illustrated London News. 
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CARBONIC ACID IN PLANTS. 

That the Leaves of Plants exhale Carbonic Acid during the night 
is well known. M. Corenwinder has reported to the French 
Academy of Sciences the results of experiments made by him, 
showing that this exhalation varies in quantity according to the 
temperature, and ceases, or very nearly so, when the thermometer 
stands at zero. In artificial darkness during the day the leaves 
exhale more carbonic acid than in the night, because the tempe- 
rature is more elevated. The young leaves do not possess this pro- 
perty, but acquire it as they grow in size. The full-grown leaves 
never exhale carbonic acid in the daytime in the open air where 
they receive the lights from all parts, but they do so abundantly 
when they are removed into an apartment and not exposed to the 
rays of the sun. One day M. Corenwinder applied his collecting 
ajiparatus to a nettle which he had planted in a flower-pot. The 
weather was cloudy, and the temperature varjdng from 15 to IS 
deg. cent. From morning till midday not the slightest disen- 
gagement of carbonic acid was observed , but when the plant was 
removed into the laboratory (an apartment lit by side windows 
which were opened) the leaves began to exhale carbonic acid in a 
very short time, and in the evening a considerable quantity of car- 
bonate of barytes had been formed in the baryte water employed 
as a test. M. Corenwinder found that tlie leaves coloured red, 
blown, purple, &c., possess the same pioperty as the green leaves. 


CARBONIC ACID IN THE AIR. 

M. Mene has forwarded to the French Academy of Sciences 
the results of his observations on this topic in a series of tables, 
from which he derives the following conclusions — 1. During the 
whole year caibonic acid does not exist in the atmosphere in the 
same quantity. 2. During December and .laniiary, the gas in 
the ail is neaily in an equal quantity ; the amount increases in 
February, March, Apiil, and May, but diminishes from June to 
August , an increase takes place from September to November, 
and in October it attains its maximum for the year. 3. There is 
more carbonic acid in the air during the night than iu the day. 
4. There appears to be a slight oscillation in the amount during 
the day, a small increase being observed towards midday. 5. The 
amount of carbonic acid in the air is geneially found to be greater 
after the fall of rain than previous to it. 

ABSORPTION OF GASES BY CHARCOAL. 

This is the subject of a paper by Dr. K. Angus Smith (so 
eminent for his method of testing the purity of the atmosphere) 
in the Proceedings of the Royal Society. His observations show 
that — 1. Charcoal absorbs oxygen so as to separate it from com- 
mon air, or from its mixtures of hydiogen and nitrogen, at com- 
mon temperatures ; and, 2, that charcoal continues this absorption 
for at least a month, although the chief amount is absorbed in a 
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few hours, sometimes in a few seconds, according to the quality 
of the charcoal. 3. It does not absorb hydrogen, nitrogen, or 
carbonic acid for the same period. 4. Although the amount ab- 
sorbed is somewhat in the relation of the condensibility of the 
gases by pressure, this is not the only quality regulating the ab- 
sorption of oxygen at least. 5. When it is sought to remove the 
oxygen from charcoal by warmth, carbonic acid is formed, even at 
the temperature of boiling water, and slowly even at lower tem- 
peratures. (). Charcoals differ extremely in absorbing power and 
in the capacity of uniting with oxygen, animal charcoal possessing 
the latter pi operty in a greater dcgiee than wood charcoal. 7. 
Nitrogen and liydrogen, when xibsoibed by charcoal, diffuse into 
the atmosphere of another gas with such force as to depress the 
mercury thice quarters of an inch. 8. Water expels inercuiy from 
the poies of charcoal by an instantaneous action. 9. The action 
of porous bodies is not indiscriminate, but elective. 


riTENOMEKA OF PUTREFACTION. 

M. Pasteur, imprimis^ says : — Whenever animal or vegetable 
matters change spontaneously and develop fetid gases, it is called 
I^utrcfaction. This definition has two opposing defeets : it is too 
general, since it brings together phenomena essentially distinct ; 
it is too restneted, since it sefiarates others which have the same 
nature and origin ” M. Pasteur has been led to investigate these 
phenomena m connexion with his lesearches on fermentation, 
especially in relation to the putrid diseases so painful to humanity. 
The most general consequence of his cxpeiience is very simple — 
that putrefaction is detet mined by oiganized ferments — the ani- 
malcules of the genus Vibrionia, which, as has been befoie shown, 
can exist without free oxygen gas. We have no space for the 
details of the interesting experiments, which have led M. Pasteur 
to say that “the putrescible liquid becomes the scat of two kinds 
of very distinct chemical action which have coi relation with the 
physiological functions of the two kinds of bemgs which are 
nourished by them. The vibriones, on the one hand, which live 
wdthout the co-operation of the oxygen of the air, determine in 
the interior of the liquid acts of ieriiieiitation ; that is to say, 
they transform nitrogenous matters into products more simple, 
yet still complex. The bastciia, on the othei hand, consume 
these latter jiroducts, bringing them back to the state of the most 
simple binary compounds — watei, ammonia, and cai bonic acid. 
When the body of an animal is abandoned after death, wdietlier 
in contact with the air or sheltered from it, all the surface is 
covered with dust — that is to say, with the germs of inferior 
organisms. Its intestinal canal, wdiere fecal matters are formed, 
is filled, not only with germs, but w.th fully developed vibriones, 
as wiiB seen by Lewenbroeck. These vibiiones are much more 
advanced than the germs on the surface of the body. They are 
ill the state of individual adults deprived of air, immersed in 
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liquids, and possessing the means of multiplication and function. 
They begin the work of putrefaction in bodies which h.ive not 
been preserved by life and the nutrition of the parts. M. Pasteur 
does not consider gangrene to be putrefaction, but rather an 
organ, or part of an organ, preserved from putrefaction, in spite 
of death, by the liquids and solids reacting chemically and phy- 
sically, independent of nutrition. He compares gangrene to the 
ripening of Iruit after it has been taken from the tree which bore 
it . — Illastrated London News, 

FERMENTATION. 

A NEW example of Fermentation, due to the presence of infu- 
sorial animalcules which are able to live without free oxygen and 
without any contact with the air, has been laid before the French 
Academy of Sciences by M. Pasteur. We have not space suffi- 
cient for the details of the experiments narrated in the Coinpics 
KcndiiSf but give meiely the general conclusions. “It is per- 
mitted to us to comprehend with what facility may be produced 
a spontaneous fermentation of tartrate of lime, when special care 
is not taken to exclude the germs disseminated in the atmosphere 
or in the dust deposited by the air on all objects ; and we can 
also com]irehend the fermentation of tartrate of lime in liquid 
freely exposed to the contact of air, provided that the thickness 
of the liquid layer be sufficient ; but it is now affiniied that at the 
surface are multiplied the infusorial animalcules which consume 
the oxygen gas. and give off carbonic acid ; while in the deposit 
and in the midst of the liquor are developed animals which do 
not require the oxygen for their existence, and which are pre- 
served by the former animals from its injurious contact. There 
is no necessity for artificial methods for excluding the oxygen 
from the liquids. Its abstraction is effected befoie fermentation 
begins.” ]M. Pasteur promises to devote further consideration to 
the pioducts of the fermentation of the tartrate and lactate of 
lime; the chemical composition of the infusoiia ; and a kind of 
fibrin which accompanies them ; as well as colouring matters. 

WHO DISCOVERED PHOTOGRAPHY? 

At the meeting of the London Photographic Society, on Nov. 3, 
1863, Mr. Smith, (Curator of the Museum of Patents, at South 
Kensington, detailed the discovery of certain sun-pictures taken 
at the close of the last century, the existence of which up to the 
present time affords sufficient evidence of their durability. 

It appears that in clearing out the old house of Matthew 
Boulton, at Soho, near Birmingham, lialf a century after his 
death, in 1809, whilst removing a vast collection of documents, 
there were found a number of crumpled and folded sheets of paper, 
with pictures on them of a most puzzling Lind. They were 
found to consist of copies, on large sheets ol very coarse foolscap 
paper, of certain well-known designs by Angelica Kauffmann ; 
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the porons water-marked paper being thickly coated with some 
vamish-like substance, on the surface of which the picture had 
been produced. 

These sheets, as well as others subsequently discovered, 
presented the same characters — a glossy surface, with minute 
yarnish-like cracks ; the drawing of the figures most elaborately 
finished, the lights and shades so fully rendered, as to give much 
of the effect of a mezzotint ; and an invariable reversal of the posi- 
tion of the figures. These paper- pictures were sent to London, 
and submitted to the best authorities on the subjects of drawing 
and painting, when they were pronounced to have been produced 
by some process entirely different from any previously seen, and 
certainly not to have been done by hand. This led to immediate 
search being made for any more of the pictures that might exist ; 
also to inquiries among the oldest inhabitants, for any one 
who had lived at Soho in the time of Boulton, and could supply 
information respecting them. 

In a broker’s shop were found several more of the pictures, 
which had been brought from the house at Soho as waste paper. 
One of these represented a large figure-picture by West, and was 
on two sheets of paper, each about 2 ft. by 18 in., intricately cut 
at the joining- place, so that the line of union might fall at the 
edge of a shadow, and not be perceived when the two halves were 
put together to form the complete picture. Further research at 
Soho also led to the discovery of a couple of silvered metal plates, 
each about the size of a sheet of note-paper, precisely resembling 
in appearance those used by Daguerre in the early days of photo- 
graphy. On each of these plates was a faint image of the house 
at Soho, BO unmistakeably taken from nature, and so evidently 
produced by the aid of light, that all experts of any authority 
at once pronounced them to be photographed pictures taken 
directly by means of a camera. Attached to these plates was a 
memorandum stating that they were sun-pictures representing 
the house prior to certain alterations made in 1791. Following 
out their search as to the means by which these pictures were 
produced, the investigators learnt that there had once been found 
a camera in Boulton’s library, answering in description to the kind 
of instrument required for plates of this size. Unfortunately, this 
had been given away, and great was the hunt to find some traces 
of its subsequent career. But the discovery of the recipient of 
the treasure did not much help matters, as he had subsequently 
lost it during a removal. So the search is still going on. Not 
very long ago, there was living an old man who had for many 
years been employed at Soho, and who related how the wise men 
used to come there at each full moon,* and used to sit very late 

* This was the famous body called the Lunar Society, which included 
among its members the chiei scientific men of the day, who held then 
meetings on the night of every full moon. It is reasonable to conjecture that 
many matters, scientific and otherwise, were discussed at the meetings oi 
such eminent men, other than are set down in the meagre records of the 
transactions of the Lunar Society. , 
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at night ; and that he remembered Mr. Boulton and some of them 
once took a picture of the house, and had to go into a dark place 
during the process. 

So far the evidence as to the metal plates, which, if sub- 
stantiated, will go far to prove that the discoveries of Niepc^ and 
Daguerre were anticipated by Boulton. It may possibly prove 
more ; for the resemblance between these plates and the early 
productions of Daguerre is really marvellous if only accidental, 
and if no link be found to connect the two processes. But the 
further evidence already obtained as to the pictures on paper dis- 
covered at Soho, presents quite a tangle of curious circumstances. 
From invoices and other office- papers, all bearing date about the 
end of last century, it is evident that these pictures, however 
produced, were actually sold at Soho in large quantities, and at 
low prices. The demand for them was great, and considerable 
pains appear to have been taken to prevent the method of their 
production becoming generally known. So there must exist a 
large number of them at the present time, scattered thiough 
various collections and portfolios. The glazy surface, the porous, 
rough, water-marked, foolscap paper, bearing Whatman’s im- 
press and the reversed figuies, will distinguish them ; for their 
appearance on cursoiy examination very much resembles that of 
the common coloured mezzotints which our graiidsires so much 
affected. 

It appears that Sir William Beechey painted Boulton’s por- 
trait about 1794, the picture being subsequently exhibited at the 
Ro>al Academy. He was horrified on being shown a number of 
paper pictures, similar to those recently discovered , and he got 
up a petition signed by a number of aitists, and jiresented either 
to or through the Lunar Society, entreating that the manufacture 
of these pictures might be stayed, as it would inevitably ruin the 
picture trade. A soit of foreman of Boulton’s, named Edginton, 
appears to have superintended the production of these pictures, if 
he did not actually discover the process by which the transfer to 
paper was done. Several of his letters are extant reierring to the 
subsequent colouiing which some of the pictures underwent ; none 
of them, however, afford any clue to the original method of their 
production. But a little later, and after the alarm was taken by 
the artists, we find a talk of granting Edginton a Government 
pension. This fell through because of a curious autograph letter 
of Matthew Boulton’s winch has been fortunately found. In this 
letter, officially addressed to the minister, he claims for liirnself 
the discoveiy of the process on account of which Edginton's 
annuity had been contemplated ; he intimates his knowledge that 
the grant was only intended to ensure the discontinuance of the 
process, suggests that he could arrange this in a much more cei- 
tain way, and concludes his letter with a strong hint that he is 
open to be dealt with. Whatever ensued as the result of this 
letter, it seems very clear that the production of the pictures was 
thenceforward discontinued. 
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Here the evidence comes to an end so far as regards these curious 
paper pictures, and the silvered plates which the highest autho- 
rities refer to about the year 1791. In this same year, Thomas 
Wedgwood, son of the famous potter, was certainly at work on 
photography, as is shown by his bills and orders for apparatus and 
chemicals. At the meeting of the Photographic Society there was 
exhibited, side by side with the above-mentioned plates, a photo- 
graph of a neatly -laid breakfast table, taken upon pa]>er by Wedg- 
wood, and the information about it tended to the conclusion that 
it also was done in the year 1791. Thus far we have written the 
histor}' of this curious tliscovery in accordance with the evidence 
laid belore the Photographic Society ; but still there are many 
links wanting before it can be taken as proved that the pictures 
found at Soho were produced by photography. If it shall be 
shown that they were so produced, then it will also be established 
that at that time photographic feats w’ere done which we cannot 
now-a-dajs accomplish. For it has been proved by chemical 
analysis that these pictures do not contain a trace of silver, and 
must therefore, if of photographic oiigin, have been produced by 
some jirocess that has been lost to us. That an art promising 
such great results should have been sufl'ered to die out, is in itself 
curious in these days of diiiiision of knowledge ; but still more re- 
markable is the double coincidence existing between the inde- 
pendently produced metal and paper photographs of Boulton and 
Wedgwood in 1791, and of Daguerre and Fox Talbot in 1839. — 
Abridged from the Saturday limieWy Nov. 7, 1863. 


PHOTO-MICROSCOPIC STONES. 

The Abbd Moigno has exhibited and explained to the British 
Association the J^hoto-microscopic Stones, executed by M. 
Dagron. Sir David Brewster was the philosopher to suggest the 
possibility and mode of jiroducing these very interesting and 
curious woiks of Art by which in the small compass of a stone 
capable of being set in a ring and worn on a lady’s finger, when the 
stone is looked through at strong light the most interesting groups 
taken by Microscopic Photography can be distinctly seen. The 
Abbd exhibited several very beautiful specimens of this new art 
executed by M. Dagron. _______ 

PHOTOGRAPHY OF COLOURS. 

M. Ntepc£ Saint- Victor has for a long time occupied himself 
with the very interesting subject of the leproduction of colours 
by Photography. Some time since he announced to the scientific 
world his success in obtaining red, blue, and green ; but, at the 
same time, he confessed that to obtain a yellow tint in com- 
bination with others w^as a matter of extreme difficulty, if not at 
that time practically impossible to him. Of course, there was 
nothing at all surprising in this, as every one knows that yellow is 
most troublesome even in ordinary photogiaphy. However, M, 
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Niepc^ has announced to the Fiench Academy of Sciences that he 
has at last succeeded in reproducing yellow tints by preparing his 
silver plates in a bath composed of hyperchloride of soda instead 
of potash, and he produced specimens which are said to hold out 
great expectation of complete success. He had not yet, however, 
succeeded in absolutely fixing the colours ; they remain perfect so 
long as the plate is kept in the dark, but soon disappear when 
exposed to the light. But in this respect, also, M. Nieped has» 
made important progress ; for, by the application of gum benja- 
min as a varnish to the plate, he has managed to retain the 
colours for three or four days even when exposed to the full glare 
of a July sun. 

The mpinf)ir read before the Academy by M Niepce certainly contains much 
interestirif' nmtb'r. Amongst other things, ho has discoAorod that all com- 
pound colours are decomposed by the lichochiomie process. The examples 
given are highly interesting — for instance, il a natural green, such as that of 
the emerald, cd arsiiiile of oopjier, ot oxide of chromium, sulphate of nickel, 
or carbonate ot eojiper, be presented, it is rejiroduced on the jilate , but, it 
the green be a compouud formed, tor instance, of chrome yellow and Prussian 
blue, that of a textile fabric d3nMl with a mixture of the two latter colours, or 
that jirodiiced on glass m a similar manner, it produces a blue colour in what- 
ever manner it is tr<*uted. Moreo\er, when tiansparent blue and yellow 
glasses are used, so as to produce a green, it matters not whether the blue be 
before or behind or placed between two glasses of the other colour, the effect 
is inAttiiably the same ; no matter how long they are exposed to the light, 
the product is always blue. An orange effect piodueod by the eombmatiou ol 
red and yellow glasses produces invariably red. A red and blue glass together 
pioduee at lirst a violet, because th<‘ plate itsell is red , but the result is blue. 
White paper coloured green by means ot the recentl> -discovered Chinese 
green, made from the juice of the buckthorn, has but a sluggish action upon 
the heliochrornic plate , but, after a long exposuri' to the light, a blue-grey is 
produced , and the same effect is obtained from foliage of a grass-green 
colour ill the canieia; but bluish-green foliage, such as that ot the leaves of 
the dahlia, produces a tint that is almost positive blue, 'fhe eye of a pea- 
cock's feather is well rendered in the camera, the tints appearing to vary 
betw'oen blue and green. 

Apart from photographic purposes, the experiments of At. 
Nieped Saint-Victor promise to be of considerable assistance in 
the analysis of the solar spectrum ; for it is evident that his 
attempts to fix the colours of nature on a heliochrornic plate go 
far to confirm the new theory which recognises the existence, not 
of three, but of seven primitive colours — namely, violet, indigo, 
blue, green, yellow, orange, and red. The actual value of M. 
Niepeti’s discoveries, in an artistic point of view, cannot be calcu- 
lated until the results are placed befoie the world in a practical 
form ; but the interest which they possess for the artist as well as 
the man of science is undeniably great. 


THE SUN PHOTOGRAPHING WITH PRINTERS’ INK. 

Mr. John Bouncy, of Dorchester, who was awarded a silver 
medal and 400f. for his “ carbon process” by the Photographic 
Society of France, has taken out a patent for an important im- 
provement, by which he has brought ordinary printers’ ink into 
the service of photography. This ink is mixed with certain 
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chymicals, and spread completely over the paper intended to be 
submitted to the action of the rays of light through a “ negative 
and the secret consists in rendering it so sensitive that an indelible 
photograph may be fixed on the paper, leaving the other portions 
so free as to be easily washed off. The time required for exposure 
is comparatively short, and the advantage is, besides that of per- 
manence, the fact of the subject being fixed, developed, and, as 
it were, completed without the various manipulations required 
under the old system. The superfluous ink is removed by spirits 
in ten minutes or a quarter of an hour, displaying a picture for 
delicacy of tone, beautiful gradation of light and shade, and 
minuteness of detail fully equal to anything heretofore obtained in 
photographic printing. 

By this process photographs arc literally and at once imprinted 
directly from negatives with printer’s ink on paper by the sun. 
Zincography was a notable enough step towards sun-printing 
with printers’ ink ; but in that more circuitous and indirect 
process the sun does not print upon paper with printers’ ink ; 
whereas, in this case, the ink takes the place of nitrate of silver 
and everything else whereby surfaces have heretofore been made 
sensitive ; so that the process is a direct operation of the sun itself 
witli printers’ ink on paper. We have seen photographs done by 
Mr. Pouncy in this way really, they are surprisingly clear 
and distinct, with good half tints ; and, although we liave seen 
finer photographs, the process is not only a promising, but a 
highly important one, for hereby wc obtain jiermanent solar 
imprints. — Builder » 


REPRODUCTION OP ENGRAVINGS, ETC., B\ THE AGENCY OP LIGHT* 
M. Morvan has reported the following process to the French 
Academy of Sciences • — On a lithographic stone, which has been 
coated in a dark place with a varnish composed of albumen and 
bichromate of potash, he places the right side of the picture to be 
reproduced, whether it be on glass, cloth, or paper. The stone 
is then exposed to the action of light for from thirty seconds, to 
two or three minutes only, if it be placed in sunshine ; but for 
from ten to twenty -five minutes more if it be in the shade. At 
the expiration of that time, he takes off the ]>icture and washes 
the stone — at first with soapy water, and then with pure water — 
and immediately afterwards he inks the stone with a printer’s 
roller. The design is already fixed, for the image begins to 
appear black on white ground. It is then covered with gum, and 
the operation is finished. The light has fixed the varnish and 
rendered it insoluble wherever it has struck it ; but all the parts 
of the stone shaded by the picture have remained soluble, and 
consequently liable to be attacked by the soda and acid, besides 
retaining the substance of the soap. The action here produced on 
the stone is applicable alike to engraving and lithography. The 
advantages of the process, according to M. Morvan, are sim- 
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plicity and rapidity of the operation ; exactness of the reproduc- 
tion ; no need of neipitives; the model positive is obtained positive 
and preserved absolutely intact and immaculate; it possesses 
solidity at least equal to that of engraving: on stone properly so 
called; and, finally, extreme economy' of the process, due to the 
moderate price of the substances employed . — Illustrated London 
News, 


PHOTOGRAPHIC WASTE PAPERS. 

A PROCESS for their utilization is desciibed by M. A. Davanne, 
in the Repertoire de Ckimie. The papers are first burnt in the 
laboratory furnace, and the ashes left without stirring for seveial 
hours in order that all the carbon may be consumed. They are 
then weighed, and ten parts of these cinders mixed with five parts 
of dried caibonate of soda, and from two to one and a h.ilf of sand, 
subjected to an elevated temperature, produces readily granules of 
silver; and the diop thus obtained dissolves readily in nitric acid 
diluted with water to about its own volume. The gold alloyed 
with the silver remains under the form of a black powder at the 
bottom of the capsule in which the operation is periormed. In 
general, ashes produced from the cuttings of proofs, from the 
debris of filters, &c., renders from 40 to 50 per cent, of their 
weight in silver, and the drop of silver contains from 1 to 2 per 
cent, of gold. 

PHOTOGRAPHS OF THE DISCHARGE OF THE LEYDEN JAR. 

M. Feddersen states, in the Annales de Chimie, that he has 
established, by a long series of lesearches, that tliere are three 
kinds of this ilischarge ; — 1. The intermittent, in which the 
electiicity escapes successively by isolated sparks, as it were drop 
by drop, at the poii.t of interi upturn of the arc, which forms 
otherwi.se a continuous circuit. It is especially observed when we 
interpose in the circuit bad conductors of electricity. 2. The 
continuous discharge, in which the electricity flows out in the 
conducting circuit, forming a current till it is all exhausted. It is 
produced when the isolating interposed body becomes conductive 
through the passage of partial discharges traversing it in the form 
of sparks. 3. The oscillating dischar-ge, in which the ilischarge of 
the battery oscillates from one armature to the other with a gradu- 
ally decreasing intensity. M. Feddersen, by the emplovniei't of 
miiTors, fixed and movable, has succeeded in })hotogiaphing the 
above-mentioned jihenomena, which are now represented in 
coloured plates appended to his interesting memoir. He concludes 
by stating that the results which he had thus obtained, in his 
opinion, have established the principles of the mechanism of the 
discharge, rendered visible the oscillatory discharge, and given 
some of the principal laws which regulate it. 


P 
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PHOTO-ZINCOGRArrtY AND PHOTO-PAPTBOGRAPHY. 

Mr. John Locke, of Dublin, has communicated to the Aihc- 
nceuni the following note. — It is curious to observe, whenever the 
properties of any substance (if light can be so designated) have 
been discovered, and the students of the science are intent upon 
multiplying the vai-iety of its applications, hov<^ hy apparent 
accident, and sometimes coincidcntly, the jdienomena of a new 
art are suggested to ])ersons widely sundererl hy place and circum- 
stance. Colonel Sii Henry James, at Southampton, and Mr. Os- 
borne, at the Antipodes (Melbourne), hit upon the zincograph 
in the same month ; the latter obtaining for his invention a, 
patent, with a rew^ard of lOOOl. fioin the spiiitcd and iiuinificeut 
Government of Victoria ; Colonel James, and his accomplished 
subordinate, Captain A. do C Scott, resting content under the 
conscious sense of public nsefuliiess with the honour conterred by 
the noble and eiiliglitened of all lands. In Decembei, 1851), an 
ingenious young lady asLs Sir Henry how she could get her 
etchings cheaply printed , and he takes one of them to the Ord- 
nance Office at Smithampton, .submits it to llie chi omo- carbon 
])roce.ss, and tmiisfcrs the inip?*mt to the zinc plate. — This was the 
fu’st Zincograph. Again, shortly afierw^ards, one of the w'orkmcii 
having, by mistake, laid the ink on the wrong side of the paper, 
thus giving a reveisud outline, Sir Henry olitains irom this nega- 
tive on paper a copy of the original, and ascertains that the 
negative can be printed on paper instead of glass. — Here was the 
first Papyrograph. Now, b}’^ these discoveries wc possess the means 
of reproducing, witli a hdeiitv, chea[)ness, and durability liitherto 
unattained, copies of any suliject unaltered, enlarged, or reduced 
in size, and with eveiv gradation of shade or tone; for the litho- 
graphic ink used, of winch the mam ingredient is ])ure carbon, 
is, like the caibonized ink of .some of the ancient palimpsests, 
ineffaceable except by the desti notion of the mateii.al on which it 
is inscribed. In the reduction of plans and maps the greatest 
deviation by the photogi.iphie 'process did not amount to 
part of an inch in the lectangle ; and oven this inmutc error is not 
cumulative, and can be estimated with matliematic.il accuiacy, if 
required. With deeds, MSS. and all art;^tic and natural objects, 
so minute a deviation would, even il appieciable, be of no con- 
sequence. It would not be adim.s.si hie to detail heie tlie mode? 
and manipulation of these novel apidiance.s of jihotography, w’hicl 
afford to all the learned profes.sions, as w ell as the w'orkeisin everj 
employment, useful and ornamental, advantages as widely ditfusec 
as the very light wdiich is their intervcinent instrument ; but thi 
manipulation i.s not so difficult, nor the materials so expensive 
as to prevent the jiractice of photo-zmcognqihy and photo-papyre 
graphy even by lady amateurs, who would wish to furnish thei 
drawing-rooms with facsimiles of objects of rare beauty an' 
elegance, whether the oiigmals be the pioduction.s of their ow’^ 
talent, or gathered from the kingdoms of Nature and of Art. 
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PROPAGATION OP LIGHT. 

M. Babinet has read to the French Academy of Sciences a 
mote entitled, A New Mode of Propagating Light,” in which he 
tieats of the regular luminous waves which result from a network 
or streaked surface placed in the path of a luminous band. From 
this proceed many spectra of great brilliancy, anterior and 
})Osterior, the origin of which cannot be derived either from pro- 
pagation in a straight line, or from reflection, refraction, or diffrac- 
tion. The very regular wave from the network borrows each of 
its elements from the waves which successively arrive at the net- 
work, and thereby obtains characters ^uite exclusive. The com- 
pensation in the celebrated experiment of Arago, which, according 
to Fresnel, prevents the influence of the motion of the earth from 
becoming sensible in the phenomena of the prism, has no place in 
regard to the network and M. Babinct concludes that, by sub- 
stituting tlic network for the piism, wo shall be able to render sen- 
sible that influence, so long and so unsuccessfully sought for by 
Fresnel and himself. Foi further details we must refer our 
readers to the Academy’s Oompics Ilnidm, iSo. 10. 

NEW PHOTOMETER. 

’Phis now instrument, invented by Professor H. Dove, is 
described by him in the PliUosophicaf Magazine. With legard to 
microscopes he proposes the diminution of the aperture of the 
objective tube, the removal ottlie souice of light from the same, 
the increase ol the acting surface of the souice of light by inclining 
it towards the aperture which represents the rectangular projection 
of that surface, m which case the cylindrical apeiture can be so 
arranged, by adding a tube blackened on the inside, that only 
paiallel rays may fall on the photographic picture ; and the rotation 
of an ocular provided with an analyzing Nicol after the analyzing 
Nicol has been placed in the aperture of the objective tube. For 
details us to the mode of construction of the apparatus and its 
application, we must refer to the papei itself, merely adding Mr. 
Dove’s estimation of the advantages of his method over those now 
in use — viz., that it is very delicate : that it can be applied to 
objects of any size in the same manner, whether they are brightly 
Ol feebly luminous, of the same or dilferent colours, and whether 
transpaient or opaque ; that moreover, it is fitted for determining 
the intensity of light of optical instruments ; that it allows of 
several diflerent methods of measurement which mutually control 
each other ; and, lastly, that it is obtiiined by means of an instru- 
ment which IS in the hands of every working man of science. 
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THE MAMMALS. 

A NEW classification of the mammals has been proposed by 
Mr. James D. Dana, in the American Journal of Science. He^ 
remarks that the precise position of man in the system is still th® 
subject of discussion. Cuvier, in distinguishing him as of the 
order Biraana, and monkeys as of the order Quadrumana, did 
not bring out to view any piofound difference between the groups, 
Man, on this giound alone, would be far from certain of his 
separate place. Ibofessoi Owen, in his lecent classification of 
mammals, makes the cliai act eristics of the brain the basis of the 
several grand divisions; but, as he admits, the distinctions fail 
in many cases of corresponding to the groups laid down. No 
study of the biairi alone would suggest the real distinction 
between the gioujis, or jirove that man was not co-oidinal with 
tlie monkeys. The fitness of the parts of the body of man for 
intellectual uses, and his eiect position, have been considered 
zoological characteristics of eminent importance, separating him 
from other mammals. But even tlicse qualities aie not to many 
zoologists authoritative evidence on tins point. The critenon 
which Mr. Dana consideis decisive is, that while all other 
mammals have both the anteiioi and jiosterior limbs organs of 
locomotion, in man the anterior aie transfen ed fioin the loco- 
motive to the ceydialic senses they serve the ])urposes of the 
head, and are not for locomotion. The cephalization of the body 
(that is, the suboidination of its members and structure to head- 
uses), so vanously exemplified in the animal kingdom, heie reaches 
its extreme limits. Man in this stands alone among the mammals. 
Mr. Dana suggests the lollowung divisions and classifications — for 
his reasons w’e must refer to his paper, which is repiinted in the 
Annals of Natural llhtory — I. Archontia (or Dipoda) — Man 
alone. II. Megasthena — 1, Quadrumana 2, Carnuoia; 3, 
Herbivora ; 4, Mutdata. 111. Miciosthena — 1, Clieiroptera ; 2, 
Iiisectivora ; 3, Bodentia ; 4, Bruta (Edentata). IV. Ooticoidea — 
I, Marsupialia ; 2, Monotremata. The ordeis in II, and III, 
have a piecise parallelism. Tlie bats (Cheiioptera) represent 
the monkeys (Bimana) the Insectivora ; the Cainivora, the 
Rodents, the Herbivora, and the Bruta the Mutilata. In regard, 
to centralization, there is in the series of orders an advance by 
stages to the acmd — man. 

RESPIRATION DURING SLEEP. 

In a paper on the quantity of air necessary for this purpose, 
recently laid before the French Academy of Sciences, M. Del- 
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■bruck, after referring^ to the habit of wild animals which retire for 
rest to dens and shelter themselves as much as possible from 
the access of fresh air, a practice imitated by man in the savage 
«tate, and by soldiers who cover their faces when sleeping in the 
open air, concludes by saying* — “Plants exhale by day the 
oxygen which they absorb during night. Should not analogy 
lead us to recognise that animals ought to inspire during sleep a 
little of the gas which they exhale when awake 

MECHANISM OF BIPED LOCOMOTION. 

Professor Marshall has described to the Royal Institution, 
by the aid of models and diagrams, in detail, the columns of 
support, the joints and their accompanying muscles, the position 
of the centre of gravity and the means of maintaining equilibrium 
in the acts of standing, sitting, walking, running, and leaping. 
iOspecial attention was diiected to the advantage of the atmo- 
spheric pressure on the joints, amounting in the knee, where so 
much flexibility is requiicil, to fiOlb., and in the hip joint to 261b. 
fji conclusion, the Professor jiointcd out the differences in the 
anatomical structure of the spider-monkey, chimiianzcc, ourang- 
outang, gorilla, and man. The following were given as rates of 
Rocomotion per hour* — Shark and salmon, 16 and 17 miles ; flies, 
4 to 6 miles; eider-duck, 90 miles; hawk, 150 miles; worms, 
oO feet ; racehorse, 40 to 60 miles , man — walking, 4 to 5 
miles, running, 12 to 15 miles. 

GIPSIES. 

Mr. Craufcrd has read to the Ethnological Society a papier 

On the Origin of the Oipsies.” The origin, as our old English 
has it, of the “ outlandish persons calling themselves Egyptians or 
Oipsies,” and constituting “a strange kind of commonwealth 
iimong tlieinselvcs of waiidciiiig iinpostor.s and jugglers,” is at 
least a sill »ject of great curiosity, not to say of ethnological import. 
Although their first appearance in Europe was coeval with the 
century which witnessed the discovery of the New World and 
the new passage to the Indies, no one thought of ascribing to 
them a Hindoo origin, and this hypothesis, the truth of which the 
author now proposed to examine, was of very recent date. Their 
Hindoo origin was not for a long time even suspected ; it has, 
however, of late years received general credence. The arguments 
for it consist in the physical form of the people, in their language, 
and in the history of their migration. Each of these topics the 
author examined separately in detail. The conclusion the author 
came to was that the gipsies, when above four centuries ago 
they first appeal ed in Western Europe, were already composed of a 
mixture of many different races, and that the present gipsies are 
still more mongrel. In the Asiatic portions of their lineage 
there is probably a small amount of Hindoo blood, but this he 
thought was the utmost that can be predicated of their Indian 
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pedigi*ee- Strictly speakin^j they are not more Hindoos in 
lineage than they are Persians, Turks, Wallachians, or Euro- 
peans, for they are a mixture of all these, and that in proportions 
impossible to be ascertained. 

MAN AND THE ANTIIEOPOID APES. 

Mr. C. Pe\ke has read to the British Association a paper “On 
the Syndactylous (-ondition of the Hand in Man and the Anthro- 
poid Apes.” The author said I call the attention of the Sec- 
tion to a curious abnormity which is presented by the integument 
of a specimen of old male gorilla wliicli was brought irorn the 
Oaboon by Mr. W. Win wood Bcade, and jiresentcd by that gen- 
tleman to the Museum of the Anthropological Society of Ijod- 
don. Specimens of gorilla have been the subjects of the elabo- 
rate and com})lete memoirs wliicli have ajipeared from the pens of 
MM. Duvciiioz and Isidore GeolFroy St. JTilairc, in the Archives 
of the Paris Museum (vols. \iii. and \.), and by Professor Owen in 
various parts of the Zoological Transact lons^ who have, with other 
authors, all coincided in the stabunent of a fact, true as regards 
the specimens with wliicli they wcio accpiainted, which probably 
represent the majoiity of specimens of gonll.i which have been 
examined in Europe Tlie statement, reduced to a general propo- 
sition, was, that the integument of the skin of the fingers was more 
or less connected across the first digital phalanx in such a manner 
that the fiibi joints weic firmly connected together by sliin, some- 
times as far as tlie distal extiemit}’ o( the first phalanx, sometimes 
merely to the middle of this phalanx. In no specimen of gorilla, of 
the description of which 1 am yet. cognisant, are the digits of the 
anterior cxtieinity free to the same (‘\tent as in man, in which the 
distal extremities of the metacarjials inaik the termination of the 
amount of syiidactylity of the hand. In the sjiecimen of goiillato 
which allusion i.s made in this short note, the digits of the hngers pre- 
sent a different condition of connexion fiom the typical spucimen.s 
described by zoologists The second (index), thud (mcdius), and 
fourtli (annulus) digits arc fice beyond the distal end of the nietacar- 
pals a.s in the human suiyect ; the fiftli digit (minimus) is also in a 
less degree attached to the annulu.s than in the specimens of gorilla 
contained in various public museums We have thus a specimen of 
gorilla in wbicli the digits of the hand aic almost as free as in the 
hand of the lower races of mankind. C-aref ul examination by a lens of 
the integument before the preparation of the specimen by Mr. Lead- 
beater. who hist called my attention to this abnormity, demonstrates 
the fact that the epideimis covers the cutis on the inner sides of tlio 
interdigital spaces of the fust phalanges of this specimen. The con- 
sistency of this epideimis mciely diffeis in degree from that of the 
homologous structure in the foot and other parts of the body. It 
would be interesting to comjiare such a curious abnormity of the 
integument with the siimUr abnormities which exist in the human 
species. The human fingeis are most frequently connected together 
by Syndactyli, and remain during life in that state of arrested de- 
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velopment (as regards the integument) which is typified by the per- 
manent stage of the development of the gorilla. On the other hand, 
I have never yet met, either in the chimpanzee or ourang-outang, 
with a similar case ojf freedom of digits to that heie described. We 
must, however, recollect that the number of specimens of chim- 
panzee and ourang-ou tan, which have been accurately described 
anatomically, form a vei'y small per-ccniage. How many individuals 
of gorilla may exist, in which there may be a similar ‘ accidental' 
variety, must remain for a long time unknown to us. Syndactilitj' 
is often congenital. A case ha-^ recently come before ray observa- 
tion of a rnairied female, in which the medium and annulus of both 
hands are firmly connected togethei by integument. A similar 
condition prevails m one of her children , anothei has deformity 
on the riglit hand , while the youngest preserves the digits in their 
normal condition. The speculation whether a like rule or its con- 
verse may oi may not jirevail in the ape— whether it might not 
through generations during which the congenital defect of the go- 
rilla, or absence of the cbaracteiistic syndactility, might be trans- 
mitted, operate towards the production of a more })rchensile form 
of hand, must, however, be postponed until a senes of specimens 
shall be examined by anthioiiologists oi /oologists.” 


THE GOBILLA. 

Mr. WTnwood Keade has conimunieated to the Zoological So- 
ciety some “Notes on the Deibyan Elaml, the Afneaii Ele- 
phant, and the Cloiilla,” foumh'd on iiifoi matioii obtained liy him 
during a recent visit to Seiiegambia, the (laboon, and the adjacent 
parts of Western Afiica. The conclusions Mr. Ileade has loimed 
with regal to the goi ilia, as (h'rived fioiii tlio evidence received 
from the hunters ol' the (laboon, ai(‘ that M. Du (lhaillu ob- 
tained his specinions of this animal second-harid, and that its 
reputed ferocity had been vastly exaggerated. 


THE ANATOM! OF 'JUE CHIMPANZEE. 

The memoiable duel between Trolessor Huxley and Professoi 
Owen at the meeting ot the British Association in 1802 gave 
considerable inteiest to a paper lead at last year’s meeting, “On 
the Anatomy of a young (.lliimpanzce.” Dr. Embleton, who had 
drawn it up, comes to the conclusions which have already and for 
some tmie past been made puolic by Piofessor Huxley, viz. — 1st, 
that the chimpanzee is not, projierly s])eaking, quadrumaiious, but 
that it possesses foui prehensile extiemities — namely, two hands and 
two feet ; and, 2nd, that the brain of the chimpanzee differs fiom. 
the brain of the man only in size and weight, theretoie, in tlie smallei 
size and extent of its eeiebial convolutions, the same parts wdthout 
exception, exi.sl in both brains. Whethei ceiebia! matter of thoajie 
differs from that of man in mictoscopic characters, oi how otlier- 
wuse it may differ, aie pioblcms which the doctoi thought remain 
yet to be wa^rked out. 
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SNOUT OF THE HOG. 

At a meeting of the Boston Society of Natural History, U.S., 
Mr. Wilder has described the muscles which move the snout of the 
hog. The elevator has a very long tendon, and its muscular 
attachment is very far back, protected by a long ridge, and 
safe from all ordinary accidents ; the depressor, on the contrary, is 
vei-y short, and attached very near the terminal cartilage ; both 
muscles of the important organ being thus protected from injury. * 
He remarked that, while we consider the long snout of the hog 
comjiared with that of common animals, as a sign of what we know 
to be Ills beastly nature, yet the same organ, still further pro- 
longed into the trunk of the elephant, changes its function with 
the nature of the animal, so as to be capable of executing very 
various and delicate motions. So that it is not always safe to 
take a single organ as an index of the iiatuie of the possessor. 

THE NORTHEllN WHALE. 

The Northern Whale (Balaena mystieetub) is the subject of an 
illustrated monograph by Dis. F. Esebneht and J Ileinhardt, of 
Copenhagen. Of all the mammalia, the eetaceans are the least 
known, both in repaid to their gcograjihical extension and their 
anatomy , due, doubtless, to the colossal size of a huge number 
of the species. It is generally believed that the northern whale, 
which is now confined to the Polar Sea, descended aunually into 
tlie temperate regions of the Atlantic, as far as the Bay of 
Biscay, and that it is not only the pcisecution of the whalefishers 
which have compelled it to seek a letieat in the midst of the frozen 
seas. I'his opinion is now shown to be erroneous, and rested only on 
the confounding two distinct species of whale. Like other whales, 
the northern is migratoiy, and changes its quaiters according 
to the seasons ; and the systematic registers of the Danish colonists 
of (jieenlaiid show that olten the same individual reappears at the 
same e])och in the same fiord. The females of the southern 
whale visit the coast of the Cape in June to bring forth their young 
and return to the high seas in August or September. It has been 
supposed that the nugiation of the northern whale is for a similar 
purpose. This, however, is not considered to be the case. Its 
movements aie attributed to climacteric changes alone, and espe- 
cially to the transport of ice into Baffin’s Bay. It lives entirely 
in the midst of glaciers, and therefore is found in the south during 
winter and in the north during summer. The whalefishery has di- 
minished its numbers, but not alteied its mode of life. It is stated 
now that the whale believed to have visited the North Atlantic 
Ocean is a totally different species — viz., the one termed by the 
B^ques, Sarde ; by the Germans, Nordkaper ; by the Americans, 
Kight Whale ; and by the Icelandeis, Slettebackur, or Sletbag, a 
much more violent and dangerous animal than the northern whale, 
and is also smaller and less rich in oil. The fishery for the latter 
ceased towards the end of the last century ; but it is not probable 
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that it is totall}’^ extinct. On Sept. 17, 18.54, a whale, with its little 
one, appeared before St. Sebastian, in the Bay of Biscay ; the 
mother escaped, but the young one was taken. From a drawing of 
the skeleton MM. Eschricht and Reinhardt are convinced that it 
belonged to a species distinct from the Greenland whale. It may 
now be assumed that the name “ Balacna mysticetus” has been 
applied collectively to various species of whale. — Illustrated London 
News. 


EGGS OF BIRDS. 

D. Davy, in a paper read to the British Association, after 
pointing out certain qualities of resemblance common to the Eggs 
of different kinds of Birds — such as, especially, the alkaline nature 
of the albumen, and the acid of the yolk, and the two are in oppo- 
site electrical conditions — described the course of the experiments 
he had made to endeavour to ascertain in what respects the eggs 
of different species differ. His results seem to warrant the follow- 
ing conclusions — 1. The colouring matter of the shell is organic, 
.and similar to that of leaves and flowers, and in part depends on 
molecular arrangements. 2 The albumen in quantity greatly 
exceeds the yolk, but m eggs of diffeiont species in no regular 
manner, whilst, in all, the quantity of solid matter in the yolk is 
proportionately much Ivrger than in the white. 3. The tempe- 
rature at which the coagulation of the albumen takes place varies 
in almost every instance, and the finnness of the coagiilum does 
not appear to be regulated by the propoi tion of solid matter which 
the albumen yields in evap iration. 4. The coagulum of each has 
an aspect of its own, varying in different instances as to tint and 
degree of translucency, and in some varying in colour. 

THR DEMOISELLE CRANE. 

In the John O' Groat's Journal (July, 1863) is lecorded the 
occurrence for the first time in Britain of the above-named bird ; 
that the second of two, which had flown over from Deerness on 
the mainland to the neighbouimg island of Copinshay, returned 
to Deerness a day or two afterwards, and was again seen in the 
fields, most probably in search of its mate. Several parties endea- 
voured to stalk it, but without success. It is described by some of 
the country folk as ‘looking nearly as big as a sheep,’ which, of 
■course, must be taken with considerable limitation, as the birds 
are both most likely about the same size.” 

NEW AUSTRALIAN BIRD, THE KAGU. 

The Kagu {Rhinnehetus Jubatus)^ has been added to the collec- 
tion in the Zoological Gardens, and is thus described by Mr. A. 
D. Bartlett, in the Proceedings of the Zoological Society. 

At the first sight of this bird one is struck with its resemblance 
to several different genera, one and all of which appear more or 
less represented in its singular combination of characters. The 
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action and movements of the Kagu are generally quick and lively, 
so opposite to the slow and chameleon -like movements of the 
true herons that one can hardly suspect it to be an Ardeine bird. 
This, however, it doubtless will prove to be, but so modified and 
adapted to a different kind of diet and mode of life, that its real 
affinities are difficult to recognise. 

The skeleton and internal anatomy of the Kagu being entirely 
unknown to Mr. Eartlett, he can only foiin an opinion of the 
affinities of this bird by its external chai’acters, habits, &c. ; and 
he finds that the reniaikable powder-down tufts, which are well 
developed in all the Ardeines, arc carried to a greater extent in 
this bird ; foi above and around the wings, on the breast beneath 
the wings, and on the back and belly, this structure exists, and 
the enormous quantity of the white poivdcr given off is surprising. 
The strong resemblance between this bird and Euryjnjya, even 
in the markings upon the wing and tail feathers, the mode of 
spreading out the wungs, and other resemblances convince Mr. 
Bartlett that he is right in considering the Kagu to be more 
closely allied to Eurypyya tlian to any other bird that has come 
withm his notice. It is engraved in the Illvbf rated London News, 


TALLAS’S SAND urvOUKI'. 

On May 23, 1863, a covey (about 14) of tliat very rare bird, 
desciibed by Sir William Jardine as PallaSb Sand Giouse, was 
seen in the Isle of Walney. A peisou who had just shot a beau- 
tiful brace — a cock and a hen — described them as very tame, and 
allowed him to approach quite near to them while feeding in a 
field of corn, when they rose with a 2 >tculiar cry, but did not fly 
fai 

The bird i.-, about the size of the golden ])lover, the cock much 
smaller than the hoii ; ])lumage of a brownish j’^ellow colour, 
s])otted and jieiicilled w’lth black and dark brown The tijis of 
the wings are adorned with a d.irk-coloured long jKiinted feather, 
and tlje tail has two similai ones, giving the bud the ap})caiauee, 
when staiidiiio at a little distance, of havinu two long forked tails. 
The legs and foot arc covered with thick down ; both arc 
shoit, and the latter very cuuous, having soles of thick scalj^ 
armour. The toes arc exceedingly slioit, making the footpiint 
almost 1 eseinble that of a rat. The cock lias a blaze of bright 
orange on each side of the head, a band of jicnciUcd feathers across 
the Cl op, and a dark j)ateli on the belly. 

“ This bird is said to be an inliabitant of Chinese Tartary. How' 
came it to the Isle of \\ alney '' If for the purpose of breeding, 
surely it ought not to be disturbed. 

‘‘ It is, of course, illegal to kill it at this season, and it is trusted 
the peo])lc of alney will jiroteet and encourage this singulai 
bird. IMiey found a great loss in the exjiulsion of the seagull fiom 
its breeding ground tliere. It is now returning, and probably 
wall be protected. Let us hope that Pallas’s sand grouse may also 
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find in the island a safe breediiief ground .” — Communicated to the 
Times by Mr. E, J. Scbollick, Aldn»ghain Hall, Wol version. 

Another specimen of sand grouse, shot almost simultaneously 
with the above, is thus described : — '‘On dissection ot the bird I 
found something queer about the breast-bone. Jt is quite unlike 
that of partridge, quail, or true grouse. The keel also is vei^ 
deep ; there is no other British bird so deep except the swift’s. 
I never saw a bird fly so fast. The extent of wing is 2 ft. 24 in. 
The length of body (iiiel tiding the long tail feathers) about a foot 
less.” 

At the late Meeting of the British Association, Mr. N". Newton 
stated — These birds, which are commonly known as Pallas’s Sand 
Grouse, and which are ot Gliiiiese origin, have made recent visits 
to this country, but have been rapidly exterminated or driven 
away. It appeared fiom the sUtfinent of the pajier, that about 
109 of these rare birds had been killed in the British Ides, of 
which 03 were shot in Norfolk and Suflolk. jMi*. Newton ex- 
piossed an opinion that a good deal of what they heard about bird 
love was nonsense ; but strongly condemned the unnecessary 
slaughter which had taken ])lace, and was still taking place, 
among this species, which would have established itself here if it 
had received the conimonest hospitality. 

THE GREEN 8ANDPirER. 

IVEr. A. Wewton has read to tlie Zoological Society some notes 
"On the Mode of Nesting of the Giecn Sandpii)cr {Totanus 
ochropus),*’ relating to its now well-ascertained habit of breeding 
upon trees, sometimes at an elevation oi tliirty feet above the 
ground, and generally selecting for this purpose the deserted nests 
of other birds. 


THE NEW ZEALVND MO AH. 

A STATEMENT lias ap})cai ed that one of the most gigantic of birds, 
a Moa or Dinoinis, believed to be extinct, has been seen alive 
in New Zealand, and that an enterprising colonist had offered a 
reward of 50U^. for its captiiie, dead or alive. Upon this Mr. 
Berthold Seeinan observes m llic Alhenaum . . — "The public seem 
to be divided resiiecling the amount of ciedcnce to be attached 
to the story ; but the fact that a geritleinau residing on the spot 
thought it worth while to offer a baiidsonie reward would seem to 
show that there was, in his judgmenl, some probability on the 
very face of it. That sonic of the smaller species of Hinornis may 
still be alive is an opinion which oven Prof. Owen, if J under- 
stand him rightly, cntei tains. If extinct, the Moas have become 
so probably m quite recent times — that is to say, since the occu- 
pation of New Zealand by the Maoris. This opinion, I think, 
may be suppoited by jihilological argumeuts, briefly stated in 
iny Official Keports on the Fiji Islands, [iresented to Parliament, 
May, 18G2, and also in iny Viti^ p. 383, w here 1 said : — “ 'Toa * 
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is the Fijian form of tlie word * Moa,’ applied throughout Poly- 
nesia to domestic fowls, and by the Maoris to the most gigantic 
extinct birds [Dlnornis, sp. plur.) disentombed in New Zealand. 
The Polynesian term for birds that fly about freely in the air is 
Manu or Manumanu ; and the fact that the New Zeilanders 
did not choose one of these, but the one implying domesticity 
and want of free locomotion in the air, would seem a proof tliat 
the New Zealand Moas were actually seen alive by the Maoris 
a»bout their premises, as stated in their traditions, and have only 
become extinct in comparatively recent times.” 


CULTURE OF FISH. 

Mr. Frank Buckland has given at the Royal Institution a 
discourse “On the Culture of Fish,” of which we can only give 
here the principal facts. Fish are exceedingly prolific. A common 
hen will lay in the year 120 eggs ; but some fish deposit millions. 
The hard roe of the salmon contains from 15,000 to 30,000 eggs ; 
and it has been computed that, in proportion to their weight, a 
trout for every pound produces 10,008 eggs ; a herring for every 
half pound, 10,840 eggs; and a cod, for 151b., bas 4,872,000. 
Mr. Buckland especially considered the culture of salmon and 
trout. Tliesc fish form nests in the gravel in shallow water, 
and ascend rivei.s for that purpose The eggs are ex})osed to 
many dangers, being eaten frequently by the paicnts themselves 
and other fish — by the watcr-shnnip, by larvae of the dragonfly 
and other insects, by rats, and by biids, especially the swan. 
Mr. Buckland represented the little watcrousel to be their friend 
rather than an enemy, since it pieys on insects. When the fish 
are hatched and somewhat grown they fall a prey to the lojdiious, 
or angler-fisli, &c. But the poacher is the greatest enemy of fish 
culture, since, by his instrumentality, tons of fish in an unfit state 
for food are annually exported to the Continent. In consequence 
of all these obstacles, only one young fish in a thousand survives 
to become Iiuman food. Mr. Buckland asserts that this destruc- 
tion may be obviated by artificial cultivation. He exhibited a 
series of shallow troughs, floored with sifted gravel which had been 
boiled, filled with running w^atcr, containing numerous young 
trout and salmon, several days old, in full health and vigour. 
All that is required is that the eggs should be placed in these 
troughs in water, kept in an equable temperature, from 40 deg. 
to 45 deg. Fahr., and “ let alone.” In about thirty-five days the 
fish can move, the eye is developed, but not the mouth, the animal 
deriving its nourishment fioni the umbilical vesicle. In forty- 
nine days the trout is fully liatchcd By means of a microscope 
and the electric lamp magnified images of the living fish in the 
egg and of some fish a few hours old were shown on a screen. The 
young fish are very voracious, and require feeding, for which 
ground dried liver has been employed. After referring to the 
energetic and liberal patronage of pisciculture by the French Go- 
vernment, he refeiTed to the great exertions of persons in this 
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country — viz., Lady Neville, Lord Mountcharles, Messrs. 
Gurney, Sniee, and Hall, and especially Mr. Ackworth. Mr. 
Ponders, dunn^ one month, has placed in the Thames 76,000 
yountr lish (10,000 salmon, 50,000 trout, 3000 char, and 13,000 
grayling). The culture of fish is also successfully practised at the 
Zoological Gardens. Another impoitant element of progress is 
the invention of methods for conve 3 ’ing fish eggs to Australia and 
other places, where they are readily hatched ; and it is hoped that 
by tins means our stock of edible fish may be largely augmented. 
Mr P>uckland concluded by dilating on the great importance of 
energetically pursuing the culture of fish as a prolific source of 
national wealth and as an easy method of largely increasing the 
food of the people. 

Mr. Alfred Smee thus <lescribes the French Pisciculture, de- 
vivsed by Professor Costc, of the College of France, in Paris, and 
practised on a laige scale at Iluninguen. learnt the system at 
Palis in 1850, and brought it at once to England, but even now it 
is not as sufficiently known or appreciated as it deserves. The plan 
consists in placing the ova on a gridiron of glass, where they re- 
iiiain with a jet of water passing over them till the young hsh are 
hatched. 

“Coste’s system is absolutely peifect and leaves nothing to be 
desired, provided excess of light is excluded. Any iiiiinber of 
fish may be hatched at a cost and trouble almost nominal, for 
1 do not think tliat 1 lost 5 per cent, this yeai of good eggs hu1> 
jected to the pioccss. Much, how'ever, has still to be learned w’lth 
lespoct to tlie tieatmentof the young fiy, for it is still a debateable 
question wdiethei we should jilace them in small streams full of 
weeds and aiiinialculsD, then natural food, or cram them, as the 
French locomnieiul, witii the flesh ol fiogs or powdered bullock’s 
liver. I adopt the funnel })lan, but am not so confident as to its 
SLipeiioiity as to consider it the sole good treatment of these de- 
licate juveniles.” 

While we admire the enthusiasm of natuialists and others 
who have so warmly taken up the subject of artifacial Fish Culture 
of late yeais, w'e cannot withhold our own doubt as to the value of 
v,sh as an article of food. It is in the scale of nutriment the last 
but one ofoui edibles ; the succession being meat, milk and eggs, 
faiinaceous food, fish, and vegetables. In some paits of India, 
fish-eater is another name for a weak or silly peison. Hence to 
recommend it as food for strong woi king-men is useless — our in- 
dustrial population know better. Again, fish require to be in 
good condition, and tube well cooked, an art in which compara- 
tively few persons excel ; fish require time and expense to be 
well diessed. After all, m England we make the most sensible 
use of hsh, which may be very well in a large dinner, but as a 
suhstaiitial meal is little worth. 

The s.ibiioii and trout appear to be the only British fishes worthy 
of cultuic ; an admission recently made by an able writer, who 
had fa welled the choius m praise of fish as an article of food. 
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The owners of Salmon fisheries in England have vastly im- 
proved them by putting a stoj) to the wasteful system which, 
Jii many rivers, lias almost destro 3 '^ed this fish. In the Severn, 
notwithstanding its extremely depreciated condition, there has 
been a very considerable increase in the quantity of new fish 
captured, and the number of spawning fish that passed up was 
beyond what was ever before witnessed The salmon produce of 
the Tay is about times that of the Severn, though the Tay is 
only half the size of the Severn, is of no better quality, and does 
not prtuluee half the number of fish it might. 

A great change has been made in the law by tlie Act of 1861 : 
ol)j('ctionable engines have been abolished, or restrietions imposed 
uj)on them , ai*tificial obstiuetions xvill gradually disap})ear as the 
Act IS ]>ut in force, and tree ga])S and fishpasses lestore to the 
h?.]i the highway provided by nature for their breeding operations. 

Some schemes lor the extension of pisciculture in England are 
now being matuied ]\1i. Bufkland lia'J desciibcd Ins ex})eriinents 
of fish hatclniig in the Thames, how they will succeed must be 
left to time to develojic 11 a great series of bleed irig-poiids were 
constructed to feed tlio Severn, it would tend to the multiplication 
of our finest salmon, and assurcill} raise the fish rental of that fine 
river to a very high point. 


rooi) OK THE SALMON, 

On the Food of tlu' Salmon and its Paiasites, some notes 
tqqiear in the Jourval of the Ltvnecai tSocuty, contributed by 
Dr. W. Caimichael IVDTrilosh. Some time ago Dr. Knox, in a 
paper read before the Societj’, eoiitrovcrtcd the views of Valen- 
ciennes, who describes the salmon as voracious and a devourer of 
fishes, adding that “fioni the time it enters the fresh water it 
cea'-es to feed, juoperly speaking, although it may occasionally 
rise to a fly, or lie tempted to attack a worm or minnow, in 
.iccordance, seemingljg with its original habit as a smelt; and 
that, after fust di’sccnding to the ocean and tasting its marine 
food, it never again resot ts to its infantile food as a constant 
source of nomishmeiit ” He also stated that “ nothing whatever 
is found in the stomach or intestines of the fiesh sea salmon but a 
little 1 eddish substance, whidi he found tobi‘ tlieova of somespecies 
of Echiiioderniata, ’ and affiim.s that .such is the sole food of the 
salmon in the sea. Yaricll asserts that the salmon feeds on small 
fishes and marine amiiials, Avliile Dr, Fleming says that their 
favourite food in tlie sea is the sand eel. To test the accuracy of 
these statements, i)i. M ‘Tntosh, with regard to the Tay, examined 
the stomachs and intestines of upwards of a hundred salmon and 
grilse caught in the rivei this year from February to June.” In 
summing up the evidence Dr. M ‘Intosli expresses his opinion that 
it is a mistake to suppose that salmon do not feed in fresh water 
at all, as well as to suppose that they feed voraciously. The true 
state of matters would seem to be that in fresh water they feed 
rarely, and at intervals, but not from want of voracity, as the 
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contents of the above-mentioned Btomachs show, and, further, 
that such food is occasionally found in the stomach from February 
to August. 


THE HERRING. 

extracts from the lleport of the Koyal Commission (con- 
sisting of Professors Lyon PLiyliiir and Huxley, and Lieutenant- 
Colonel Maxwell) appear in the Jihlmhargh PhiLosoghlcal Journal, 
and contain some interesting particulars respecting the natuial 
liisiory of this valuable fish. It is found in four conditions . — 
1. Fry or sill, 2. Maties or fat herring ; 3. Full herring ; 4. Shot- 
ten, or sjicnt heriing. Adult full herrings generally vary in 
length from ten to fifteen inches ; they may vary, it is said, from 
seven to seventeen inches. Their food consists of small Crustacea 
and fish, an<l ])ai ticularly sand eels ; while in the matie condition 
they feed voraciously. Tlieir enemies .are fish (cod, ling, &c.) ; 
birds (gulls and uaiincts) ; niatine mammals (porpoise, and other 
cetacea) , and man. In 1801 there were in Scotland, and that 
part of England over which the Fishery Board have jurisdiction, 
42, fishermen and boys engaged in the herring fislieiy. The 
total take of the year would give about 20,000 herrings for each 
of these persons, or nearly 900,000,000 for the whole ! This vast 
number sirdts into insignific.ance if compared w’ith the total de- 
struction etfected by agencies over which man has no control. 
Consider the destruction of large herring by cod and ling alone. 
It is a very common thing to find a codfish with six or seven large 
herrings in his stomach, of which not one has remained long 
enough to be digested. If, in order to be safe, we allow a codfish 
only two herrings per diern, and let him feed on heriings for only 
seven months of the ye.ai, then — 2 herrings x 210 days— 120 her- 
rings — his allowance during that time; and fifty codfish will 
equal one fisherman in destructive power. But the quantity of 
cod and ling taken in 18G1, and registered by the Fishery Board, 
was over 80,000 cwt. On an avenige thirty codfish go to 1 cwt. 
of the dried fish. Hence, at least 2,400,000 codfish were caught 
in 1861 But, if fifty codfish equal one fishennan, 2,400,000 will 
equal 18,000 fishermen. In other woids, the cod and ling caught 
on the Scotch coast in 1861, if they had been left in the water, 
would have caught as many herrings as a number of fishermen 
equal to all those in Scotland, and six thousand more, in the same 
year. 


STURGEON. 

Mr. Frank Buckland, in a letter to the Tlmc6‘, July 29, 1863, 
writes: — “A few days since, one of these fish, about three feet 
long, was caught in a whitebait net near the mouth of the Thames, 
and brought alive to Bdlingsgate. It was bought by Mr. Charles, 
fishmonger of Pimlico, who kept it some three days in a tank, and 
then sent it to the Zoological Gardens, where it now is. The fish 
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seems in good health, all but a wound which has been made by a 
rope just above his tail. Mr. Bartlett and myself have had a con- 
sultation as to what to give him to eat, for he will not touch earth- 
worms or small fish, and we have agreed to try him with water 
shells of various kinds, for having lately dissected the stomachs of 
several sturgeons, especially one, the property of Mr. Heck, of 
Portman- street, which was 9 feet 2 inches long, weighed nearly 
4 cwt., and contained no less limn three large buckets full of 
caviare or roc, I have found the contents of the stomachs of stur- 
geons to be principally comminuted portions of shells, and occa- 
sionally sand worms.” 

On July 6, 1863, a fisherman of Rochester, in Limehouse-reach,. 
a short distance below Rochester-bridge, succeeded in catching an 
unusually large Sturgeon, which, after some difficulty, he landed. 
The fish, one of the largest ever caught in an English river, mea- 
sured exactly 7 ft., and weighed 170 lb. The sturgeon being what 
is termed a “ Royal” fish, belongs by ancient charter to the Mayor 
of Hochester ; on receiving it his worship at once forwarded it as 
a [>resent to the Prince of Wales, in the custody of the water- 
bailiff, the fish being delivered alive at Marlborough House on 
July 7. This is the second large sturgeon captured in the Med- 
way within a very short time, the last Royal fish being caught by 
the same fisherman who effected this capture. 


THE LOBSTER. 

The nervous system in the Lobstei has been minutely consi- 
dered by Dr. M. S Clouston, who has published an elaborate 
]>aper, with two engravings, in the Edinburgh Philosophical 
Journal He says, in conclusion, that a careful consideration of 
the minute structure of the nervous system of any invertebrate 
animal, such as the lobster, shows us that histologically and phy- 
siologically the vertebrate and invertebrate animals are nearly 
allied. In every essential })oint the ganglia and intergangliomc 
cord of the lobster coriespond to the spinal cord of the vertebrata, 
while the cephalic ganglion is analogous lx)th in structure and 
function to the brain. The tendency to segmentation seen in 
both kingdoms is most marked in the nervous system of the inver- 
tebrata, because in tins division the nervous system does not form 
the centre round which all the other parts are developed, as is the 
case with tlie spinal axis of the vertebrata. Such an examination 
makes us esteem lightly such generalizations of the mere external 
fonn of the nervous system as that made by Audoum and Milne- 
Ed wards in the Crustacea, as being only a prelude to a more 
natural and scientific classification . — Illustrated London News, 


THE KING CRAB (POLYPIIEMUS). 

In the Annals of Natural lllstorg. Dr. E. J. Gray communi- 
cates some remarks on the uses of the elongated spinelike tail of 
this genus of Crustacea. In the shallow tank at the Liverpool 
Museum are some living specimens, where Dr. Gray was shown 
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one use these crabs make of the appendages. When turned over 
on their backs, he saw them bend down the tail until they could 
reach some point of resistance, and then employ it to elevate the 
body and regain their normal position. He states that they never 
have been seen to use this tail for the purpose which has often been 
assigned to it — that is. for leaping from place to place by bending 
it under the body like the toy called a “spring-jack” or “leapiiig- 


PRENCH OYSTKU-FI SHEET. 

The number of Oysters taken by the boats of Granville in the 
season of 18G2-3 was about 4,500,000. The open sea fishing 
only produced 200,000 ; but the numbei of boats which took 
part in it was small, in consequence of the little profit which the 
fishermen expected. The oysters having been sold at 28f the thou- 
sand, the total jirofit of the season has been 126,000f. The 
number of fish just mentioned, and the amount olttained, are the 
smallest yet known in a season at Granville. The fishermen of 
Cancale have not been more fortunate, in conseijuenco of the im- 
poverished state of the beds, formerly .so productive, but which 
for some yeais past have been woiked by too large a number 
of boats. ]n the season 1801-2 the Granville boats took 13,390,(577 
oysters, which, being sold at 18f. the thousand, produced 2 41,1 40f. 
The Granville season of 1852-3 produced 91,00l),()00 oystei.s, which 
sold for 720,138f. The C^ancale fisheimen then obtained almost 
similar lesults, although oysters were only woith 7f. or 8f. the 
thousand instead of 26f. or 28f., which must be paid in conseiiuence 
of their scarcity. 


VjrER.S IN FTiANOE. 

The large increase of these reptiles in France, observed of late 
years, having become serious enough to induce tlie Government to 
suggest to the Councils-General of Departments the ])r()})riety of 
voting a sum of money for their destruction, the following Keport 
presented to the Society of Acclimatization on the subject by M. 
L^on fSoubeiran acquires jieculiar interest. The vipers known in 
France are of three kinds . the Vipcra pelias, the head of which 
is covered with smooth laminie instead of scales ; the Vipcra 
aspis, with scales all over, and a truncated head ; and the Vipera 
ammodytes, also with a scaly head, but ending in a soft point. 
Vipers are extremely irascible, and although they usually take to 
flight at the approach of man, they will sometimes attack and 
pursue him. In Haute-Marnc the council of the arrondissement 
of Chaumont in 1850 voted 150 Of. for the purpose, every head of a 
viper being paid 50c. ; the sum, however, pioved quite insufficient, 
the number of vipers killed being 17,415. In 1858 the number 
was 11,582, and the total amount in six years was 57,045 vipers 
in that single department. The destruction of this reptile, however, 
is best effected by favouring the multiplication of crows and pigs, 
— Galignani's Messenger. 

Q 
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‘•THE GREAT ST'A-REBrENT.” 

The existence of tins extrjiordinary object of curiosity, if not 
also of terror, has ac(iuired additional corroboration in the sub- 
joined letter, which has ])ccu leceived in Liverpool from one of 
the oTicers of the African niail-stcamer <4 ; — “ Gape Palmas, 
May IG, 18(13 — All doubts may now be set at rest about the 
Great Hca S<^i]K*r]t. On the 6fh of May the African Royal mail- 
steamer Aihentanj on ber passage from Teneritfe to Pathuist, fell 
in with one. About 7 a.m. John Chappie, quartermaster, at the 
wheel, saw something floating towards the ship. He called the 
attention of the Rev. Mr. Smith and another passenger, who 
were on deck at the time, to it. On nearing the steamer the object 
was discovciod to be a huge snake, about 100 feet long, of a dark 
brown colour, head and tail out of water, the body slightly under. 
On its head was something like a mane, and the body w as about 
the size of our mainmast.” 

LIFE IN THF DEFP OCEAN. 

Wk read in the Procecditigs of the Natural Uistorij Society of 
Boston, U.S., an observation of Mr. Maicou, in regaid to deep- 
sea soundings, that a Norwegian naturalist had recently obtained, 
by means of the same instruments used by Captain M'Clintock 
and T)r. Wallich, between Cape North and Spitzbergen, living 
animals fiom a dej)lh of 8400 ft. (more than a mile and a half). 
At this depth, where the temperature was only three- tenths of a 
degree centigrade (nearly the freezing point), w^eie found living 
polyps, mussels, tunicala, annelides, and blight- colon red crus- 
taceans. The same naturalist had found ammonites (probably 
Jurassic) and leaves resembling those of the palmetto (probably 
Miocene) at Spitzbergen. 


THE SILKWORM IN FRANCE. 

M. Guerin- M fiNEViLLE has given the Societe d’Acclimatation an 
account of the results obtained in various parts of France from 
the endeavours to overcome the baneful effects of the disease of 
the Silkworm. Jt appears from this account that all the attempts 
to find a specific against this disease have signally failed ; but 
that most jiractical men are now of opinion that the disorder is 
owing to the blight which has attacked the mulberry tree in 
various distiicts. It is now certain that breeds brought from 
places wdiere the disease of the silkworm does not exist yield a 
good crop the first year in the infected distiicts, but cannot be 
jiropagatcd, their eggs being tainted like those of the diseased 
woims. Hence breeders are obliged every year to import eggs 
from foreign countries, when they can find healthy ones, which 
liecomes daily more difficult. Nevertheless, fioni the experiment 
made with great care, it would seem that eggs obtained from 
diseased silkworms will produce a breed exempt from the disease 
in a country where the latter has not yet broken out. In order 
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the better to compare the results obtaiiied in different dejjart- 
ments, M. Guerin- M<5neville has established a “central labo- 
ratory of comi)arative sericiculture” at the school of Ailanthieu!- 
ture, wliich he has founded at the Empcroi’s farm near Vincennes, 
where all the experiments made by the various agricultural socie- 
ties of France arc repeated, compared, and ceutialized. The 
acclimatization of the silkworm which feeds on the Ailanthus, or 
Jajian vai nish-tiec, is progressing favoui ably both in France and 
in other jiarts of Europe. The Palma Christi silkworm has suc- 
ceeded admirably at La Plate. That which feeds on the oak has 
failed in France for the piesent, but it is likely to succeed this 
year in Tlolland, eggs having been brought over from Japan by 
M. Pompe Van Meert dor Wooit. Tins silkworm is called “Ya- 
ma-mi” by the J apanese ; it lives in a wild state in an island 
called Fatsy-sio, which is a j>lace of exile. The silk it yields is 
made into very strong stufi* wdiich iievei changes its colour, but 
which, on the other liand, takes no dye. This silk is a monopoly 
of the Japanese Government, and is not allowed to be an article 
of trade. 


TUIGONA CAKBONAKIA. 

The President of the Entomological Society has exhibited the 
nest of Triyona Carbonari a, from Queensland • this led to an in- 
teresting discussion, participated in by the President, Prof. West- 
wood, Mr Waterhouse, and Mr. Bates, as to the true position 
and affinities of this so-called Trigona, and as to the form and the 
origin of the form of the cells of bees in general. 


THE HONEY-BEE. 

In tlie Annals of Natural Ihstoi'y for April w’e have the trans- 
lation of part of a paper on “The Geographical Distribution and 
Varieties of the Honey-Bee,” by Dr. A. Gerstacker, of which we 
give a few ])()ints ; — Latreille, Brun, and other writers considered 
that our common bee, as distinguished ftoin the Italian bee, is 
indigenous to the north of Europe. An opposite opinion is also 
very generally held. The latest writer on the subject (Von Ber- 
lepscli) says tliat our bee is demonstrably indigenous in the hot 
countiies of the Old Woild, where an almost perpetually serene 
sky enables it to work throughout nearly the whole year ; and that, 
at a very early period, human civilization carried it into northern 
localities, where it is compelled to remain in its dwelling, contiary 
to its nature, for several cold months. It has no winter sleep like 
other allied insects indigenous to the country. Dr. Gei stacker, 
however, after examining the arguments adduced, considers that 
we must still regard the question of the origin of the honey-bee as 
in a state of complete uncertainty. 

Mr. Waring has exhibited to the Entomological Society some 
dead pupae of drones winch h j n.i.i found near the entrance of one 
of his beehives : they were not qi ite fully matured, and it would 
Q 2 
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seem that the bees must have cut off the caps of the cells, and cast 
out the dead pupae ; but he was unable to throw any light upon the 
cause of their death. 

The President of the Entomological Society has exhibited speci- 
mens of Branla cacce^ which on the Continent had been found to 
be very destructive of the honey in beehives ; it had only recently 
been found in this country, and had been imported with the Apm 
ligustica, in a hive of which species the exhibited specimens had 
been disco veied. 


HERMAPHRODITE INSECTS. 

Mr. Bond has exhibited to the Entomological Society Hermaphro- 
dites of Antitocitark Cardamhics and Papilio MachaoUf the former 
captured near London, tlie latter from Whittlesea Mere • in botii 
specimens the right side of the insect was of the female .form, and 
the left side of the male form. 

The President of the Society has also shown drawings of two 
hermaphrodites of the lioney-bee , in the fiist sjiecimen the riglit 
side partook of the male characters, tlie antenna, eye, anterior and 
intermediate leg being male, whilst the wing and posterior leg 
were female or worker, and the left side was entirely worker : tlit 
second specimen was partly male and partly worker, the left side 
partaking of the male characteis , the left eye, antenna, wing, an- 
terior, intermediate andposte. iot leg being of the true male form ; 
the abdomen was considerably enlarged on the left side. 

RARE INSECTS 

We find the following in the Proceedings of the Entomological 
Society, July 0 — Professor Westwood exhibited Oracilaria rvji- 
pcniiella, bred from larvic recently found in the Italian portion of 
the Tyrol, which had rolled up the leaves of walnut-trees, the ordi- 
nary food of the sjiecies being the plane-tree ; also sketches of the 
laivaand pupa of the genus Coronis, fiom the collection of Hr. 
Kaden at Dresden, and of the genus Castina ; the larva? of the 
latter burrowed in the stems of tiees, and was a huge fleshy grub, 
like that of a Longicorn beetle, whilst the pupa had its abdomen 
furnished with two rows of reflexed spines, which enabled it to 
w^ork its way along the bun owed stems after the mariner of Cos- 
sus, also specimens of Papiho Ca^sfor and P. Polliu, described 
in the Areana E7iiomolo(jica iva two species, but which Mr G. 
Giay considered to be the sexes of one species ; the professor, 
liowever, possessed the males of both forms, and the female of 
I^>llux ; and one of the exhibited specimens of P. Castor^ from 
the collection of Mr. Sempei, of Altona, was a hei inajihrodite, or 
r.ither had a gynandroiiioi[)hous wing, part of that wing both on 
the upper and under sides (but not e<j[ual or coiTesponding parts 
on both sides), having the marking and coloiation of the male, and 
pait having markings and coloration which w'eie propeily those of 
the female. From a consideration of these circumstances, he was 
still disposed to maintain the specific distinctness of Papilio Castor 
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and P. Pollux. Professor Westwood also exhibited the imago of 
Eachcira socialis, from Mexico, a species whose larvae were grega- 
rious, and which formed the singular family-cocoon described by 
him in the first volume of the Society’s Transactions. 

MINING OP LEriDOPTERA. 

PnoF. Westwood lias exhibited to the Entomological Society 
a large tough jiouch from Africa, w’hich had been cut off from the 
branch of a tree to wdiich it liad been suspended it was doubtless 
tlie nest of some gregarious Lepidopterous larva. He also exhi- 
bited leaves of various jdants mined by Lepidopterous larvaj, and 
mounted on glass, so as to show the larva) inside : this mode of 
exhibiting the miners, and the shape and jieculiarities of their 
workings, was due to Mr. Stone, of Erighthampton. 

UTILITY OF COLOUniNG. 

Mu. T. W, Wood has made some remarks to the Entomological 
Society on the ('oloration and mirniciy of nature visible on the 
under side of the wings of An! Uockaris Cardamincs when at rest, 
and on the utility of this colounng in the preservation of the in- 
sect. The butterfly might, during May, be found towards even- 
ing or in cloudy weather at rest in very exposed situations, on the 
tops of grasses and flowers, and more particularly on those of 
Anthriscm stflvcstris • the clieipiered white and green of the 
wings exactly resembled the small white flowers of the Anthriscus, 
as seen against the green background of the hedgerow behind, 
aud thus preserved the insect fiom observation . it was to be 
remarked, too, that, except as a secure resting-place, the butter- 
fly did not appear to be partial to the Anthriscus, but preferred 
to hover over and suck the juices of the wild geranium and other 
plants. 

ACCLIMATIZATION OF ANIMAL AND VEGETABLE PRODUCTS. 

In the AmtuLs of Natural History Dr. J. E. Gray has inserted 
a copy of the circular on this subicct prepared by Mr. Wallace, 
approved of by a committee fonued at the British Association 
meeting at Cambridge (consisting of Dr. Sclater, Mr. Alfred 
Newton, Mr. Wallace, and Dr. Gray), and now in course of dis- 
tribution. The following are some of the jioints of inquiry to 
which the attention of persons resident in extra- European coun- 
tries is especially requested — 1. As to the domesticated animals 
indigenous to the country, their differences from the wild races, 
the possibility of domesticating the latter, &c. 2. As to the do- 

mesticated animals which have been introduced from other coun- 
tries, the date of their introduction, food, habits, longevity, 
fecundity, diseases, &c, 3, Special inipiiries relating to the more 

common domestic animals — viz., sheep, horses, cattle, dogs, 
ducks, and geese j the capability of forming hybrids, kc. 



246 


YEAK-BOOK OF FACTS. 


ACCLIMATIZATION AT THE ANTIPODES. 

The Acclimatization Society of Victoria has obtained a valuable 
site in a reserve of 500 acres apjiropnated as the Koyal Park. 
To this spot the Society and its friends are enabled to take the 
animals and birds winch they may import into the colony. In 
order to fit it for the reception of animals, a sum of about 4000Z. 
has been expended There are paddocks with sheds erected, into 
which the goats and llamas that feed about the park in the day- 
time an' driven for shelter. Arrangements have been made for 
dividing and classifying the live stock. iSubstantially-constructed 
cages contain j)hcasants and doves, and such class of birds, with 
sheltci cots in the centre. The watei fowl have their ponds in 
which to disport themselves, and an island on which to breed. 
The zebras, the elks, and the ostriches have iheir separate com- 
partments ; a system, in short, is provided even more complete 
than that which exists at our own Zoological Cardens in the 
Regent’s Park. Here a host of small buds, after lesting from the 
fatigues of their voyage across the sea, are set at liberty to 
breed in the country, and establish for their races a home among 
tlie wilds of Australia. The birds Mhich have been set free at 
the Botanical Gardens of Victoria have been 18 canaries, 18 
bltickbirds, 24 thrushes, 0 Californian quail, 60 English wild 
ducks, 35 Java sparrows, 4 English robins, 8 turtle-doves, and 
50 niino birds. At F‘hilip Island there have been located 5 phea- 
sants, 0 skylarks, 6 (.‘alifornian <piail, 4 thiushes, 1 blackbirds, 1 
pair white swans ; at Sandhurst, 4 pheasants, 4 skylarks, and 4 
thrushes ; at Yarra, G thiushes and 4 skylaiks; and near Sydney, 
7 thrushes, 4 skylarks, and 10 Idackbiids. 


BOTANY. 

T-IIE ELEMENTARY TISSUES OP PLANTS. 

M. Lesttboudois has submitted a memoir on this subject to 
the French Academy of Sciences. After mature consideiation of 
the intermd structure of jilants, he .arrives at the conclusion that 
we cannot consider as a general :ind, so to speak, exclusive appa- 
ratus those reservoiis which show very ilissmnlar dispositions, 
which contain very heterogeneous lupiids, and which are wanting 
in the greater number of vegetables. As to the vessels stated to 
contain transpaientand granuliferouslMpnds, and to branch out and 
become anastomosed, like certain laett'a! vessels, M Lcstiboudois 
is not able to affiim their picsence. H<‘ fie<|uently met wdth 
transparent tubes, filled in v.aiious degiees with gianuliferous 
liquids ; but these tubes w'ore stia.ght, ;ind not anastomosed. 
“W(' cannot, then,” he says, “admit that there is in jdaiits a 
special circulatory appar.itus. All tlii' pails of diverse foiiiis may 
concur in the transport ( f nouiishing liquids and, whatever be 
the diversity of the conformations belonging to the oi game ele- 
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5 i)ents and the proper functions which may be assigned to them, 
we cannot rationally consider the unity of tissues m vegetables to 
be established.” 

THE CONTRACTILE TISSUES OF PLANTS. 

An abstract of M. Colin’s memoir on this interesting subject, 
so intimately related to the boundary-line between the animal and 
vegetable kingdoms, apjiears in the Maich nunibei of the Annals 
of Natural History. There are differential characters between 
the Ingher forms of each sub-kingdom, yet the phenomena of 
irritability and of movement on parts of many of the higher plants 
bear a general resemblance to those presented by the tissues oi 
tlie higlier classes of animals, though their active cause has been 
attributed to mechanical forces in connexion with strnctur.il pecu- 
liarities. After a great number of expel iments and due conside- 
ration on the phenomena, M. Cohn concludes that these and 
other researches go to demonstrate that the cell tissue of the fila- 
ments of centaurea possesses irritability (in the sense used by 
Haller), and likewise an innate motive pow(T, botli these pro- 
perties resembling in all essential points their like as found in the 
contractile and iriitable parts of animals. This analogy, however, 
does not imply the existence of muscles and associated nerves as 
found m the higher animals, where a physiological diffoientiation 
of tissues prevails, in order to qualify for the pcrfoimanee of func- 
tions of the highest Older, but points more inccisely to the irri- 
table and contractile tissue of the lowo.st animals which ])osscss 
neither muscles nor nerves. The tianslation in ab^tract of M. 
Cohn’s memoir is by Dr. J. T. Ailidge. — Illustratid London 


NEW GARDEN AT P VRIS. 

Tt is not generally known that the Municipal (Council of Paris 
have founded a large e^tabllshmcnt in the P»ois de Boulogne, near 
La Muette, in which legions of jdants of every desciiption are 
reaicd, and which arc afterwards transplanted to ornament the 
numerous public gardens throughout Pans. This plantation, 
said to be unique in I'hirope, has lately been increased by an 
addition wliich foims altogether a supeihcies of 4400 yards. 
Within this space tlicre are no less than ’2d hothouses of various 
descriptions, and greenhouses, representing a glazed surface 
<d 10,000 yards. One hothouse, which covers 4dd yards of 
ground, is ajqiropriated to the cultivation of ])alni trees and otbei 
tall plants, of which tlieie are at least 2000 at }ucseiit growing 
tlicie. Another hothouse 500 yaids long co\ers 2,’»(' camelias. 
Several plants are to be seen which were originally raised at Mal- 
iiiaison by the Empiess Josephine. 2500 fuchsias, ol at least 
loo varieties, are to be seen in anotlai hot house of 1 lO yaids 
long sjiecially reserved for them. Theie arc likewise in another 
part of the garden a great number of valuable Chinese plants. Tlie 
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hothouses are warmed by tw enty-two machines h r heating water^ 
and by two powerful caloriferes for producing hot air. 

TRANSPLANTING OF LARGE TREES. 

Sir Joseph Paxton and other English horticulturists were, 
we believe, the first who attempted, or at any rate }>ei4ected, the 
system of removing large trees from one place to another ; but 
during the last few years it has been practised in Pans to an 
extent unknown elsewhere. At spring and fall ^hc transplanting 
trucks, or wheeled frames, are to be seen in all directions, and 
the ('Champs Elysces, the Boulevards, and the various sijuares 
recently laid out in many parts of the town, have been adorned 
wdth thousands of noble trees by these means. A Peport was 
made on the subject the other day to the Central Society of Hor- 
ticulture, by winch we are told that horse-chestnut trees more 
than 39 inches in diameter, and a catalpa tree 150 yeais old and 
23 inches in diameter, have been transplanted with success. 
Another and very remaikable case is mentioned, namely, that of 
three good-sized trees growing in such a manner that they could 
not be sejiarated, having been removed together from a private 
garden about to be destroyed, the mass of roots and earth mea- 
suring five metres, or about sixteen feet English in length. It 
has been discovered, that the bleeding of tiees, and the attacks of 
insects, after the cutting off of blanches, may be c(feetu;illy stop- 
jied by the sinijile method of well brushing the pait e.\}>o&ed w'lth 
a paste made of wmod-ashes and w'ater : the ash enteis between 
the fibres of tho wood and prevents exudation, while the alkaline 
property of the mixture keeps off insects . — Popular Science 
lie view. 


THE WHEAT CROP OF 18C3. 

Mr. Lawes, of Kothamsted, has communicated to tlie Times 
the following account of the wheat crop of last year’s harvest, 
with some of the lesults of his own experience on the subject. 

“ On a field of 14 acres, I have giown wheat every year, for 
the last twenty years. During the whole of this peiiod, one 
portion of the laud has been left eiitiiely unmanuied, another has 
received 14 tons of faimyard iiianuie annually, and the remainder 
has been divided into numerous ]>lots, which have respectively 
been manured with different artilicial combinations, some calcu- 
lated to yield moderate crojis, and others the heaviest produce 
which the characters of the soil and seasons will admit of. With 
some exceptions, the same de.scnptioii of manure is applied year 
after year on the same plot, so that the variation in the produce 
from one year to another is mainly due to the characters of the 
seasons ; and experience has sliowii that the produce of this held 
affords a tolerably coirect indication of the general character of 
the wdieat crop over a pretty wide area, 

“I'he following is a statement of the amounts of produce 
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obtained without manure, and by farmyard manure in 1863, com- 
pared with the average of the preceding ten years under the same 
conditions : — 

Bushels of Corn per Acre, 

Harvest, A\ erage of 1 0 Y ears , 
I8(i3. lsr)3.1s62. 

Unmanured every year .. 17f ... IH 

Farmyard manure every year . 4ri 35^ 

** Thus, even the unmanured land has given rather more pro- 
duce in the favourable season of the twentieth year than the 
average of the preceding ten yeais; hut the increase due to 
season was far greater wheie the f.irmyard nianuie was employed. 
It was even greater still in many of the cases where artificial 
manures were applied, as the following results (which include 
those of all the plots where the yield of the present season ex- 
ceeded 50 bushels per acre) will show ; — 


Bushels of Corn per Aero. 

Buslu 

‘1b of Coni per Acre. 

Harvebl, 

18«3. 

A\era<;e oi 10 Yems, 
1853-18(52. 

U:ir\e.st, 

18(53. 

A\erag<‘ of 10 Years, 
1853-18(52. 

nsi 

35', 

5H 

331 

54 

• . 

531 

34 

6r>j 

37 

51 

33| 

55 

37' 

531 

341 

5oi 

33 1 

.5(4 

371 

5ti 

31.^ 

55 

38 

53i 

314 




“It is seen that in almost every one of these cases the pro- 
'ducc of ISho was orie-lialf more than the aveiage of the pie- 
ceding ten yeans, with the same de&cription of manure. The 
quality, as indicated by the weight per bushel, was also consider- 
ably above the average. It should be observed, too, that on 
only one of these plotn has there ever before, during the whole 
course of the expeiimonts, been obtained as much as 50 bushels 
per acre, and on it only twice — namely, in 1851: and 1857, 

“ I may add, that in an adjoining field, not treated experi- 
mentally, but under the ordinary management of the farm, the 
yield of wheat this } ear (after clover) is more than 63 bushels 
per acie. 

“ These results may, I think, be taken as fully confirmatory 
of the generally expressed opinion that the wheat crop of 1866 
is one of the largest that has been grown for many years, and 
also of superior quality. Those wdio fear that our soils are be- 
coming rapidly exhausted may, peihaps, derive some comfort 
from the fact that a field of ordinal y wheat-land has grown 20 
crops m succession, the twentieth crop, even without manure, 
being heavier than the average of the ten preceding years, and 
that obtained by various artificial manures being considerably 
heavier than in any preceding season of the series.” 
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SULPHURING VINES. 

A PAPER lias been read to the French Academy of Sciences, 
received from M. Bouisson, on ophthalmia produced by the Sul- 
phuring of Vines. Fiom the moment this practice was had re- 
course to for the purpose of destroying the oidiuiu, it was per- 
ceived that sole eyes became veiy prevalent among the labourers 
engaged in that work. Sul[>hur is employed under the form of 
a sublimate called flowers of sulphur, oi else in a triturated state. 
In the former case it contains a small but perceptible quantity of 
free sulphuric acid ; in the l.atter case there is hardlva trace of it ; 
and accordingly, the sublimate is infinitely more efficacious than 
the mere ])owder. Under the microscope, the povvdtu* presents 
iiiegular forms ending in angles and jioints, while the flowers 
ajipcar under the form of very small round globules ; lienee the 
mechanical action of the foimer is much more iriitating than that 
of the flowers of sulphur. But mechanical irritation being less 
active than the chemical one of sul]ihuric acid on the conjunctiva 
or external coat of the eye, triturated sulpliur is less injurious to 
that organ than flower of snlphnr. Regarding the instruments 
used for the diffusion of Rul}ihur, the bellows are less hurtful to 
the eyes than the sieve, which scattcis about a great deal of the 
powder in the air. A niin woiks seven hours ])er day, during 
which time he expends ten kilogrammes of sulphur. The ope- 
ration lasts five days ])<'r heetai<‘, and is lejieated tliiecj or four 
times during the season. Sore eyes are chiefly prevalent during 
the last sulidmring piocess, showing that heat and drought in- 
crease the imtating effects of suljdiur Women and children being 
chiefly employed in the operation, they are most subject to this 
kind of ojihtbalniia, which, ho\\ever, is not malignant, and 
geneially consists in a meie inflammation of the conjunct) va. The 
mixtuie of sul])hur with lime, recently proposed, is more hurtful 
to the eyes than sul[)hur alone ; but mixture of sulphur arxl plaster 
is better foi the eyes, tliougli detrimental to the respiratory 
organs. 


CULTIVATION OF FRUIT TUF.ES. 

We find in GnJif/mi'ni's A/mr'??//cr an aecoinit of M. Jacrjucsson’s 
extensive giounds near Chalons, wdicre anew system of Arboricul- 
ture has been introduced, umler the management of ]\1, Daniel 
Hoolbrenck. The following description will give an idea of that 
hoiticultnrist’s method. In the case of vines, .M. Hoodirenck, at 
the end of winter, bends dowui one or Iwo vine-slioots of the pre- 
ceding year u]>on eacli stock, so as to lie lalow the horizontal, at 
an angle of 112 deg. counted fiom the \rit'oal. All the other 
shoots are pruned aw'ay. In conse(|ucrice of Uiis inclination, the 
saj) lingers under the bark, and favonis Ibe development of a 
gloat number of buds, winch m due time become branches laden 
with grajies. On tlie other hand, the srip ])ruduees at the base of 
the inclined branch a vigoious shoot, winch spiings u]) vertically, 
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and which, in the following year, will replace the fruit-branch. 
When several buds a])pe.»r on the stem which, in the preceding 
year. }>roduced the shoot laden with giapes, the weaker ones are 
removed, and only tiiat which appears most vigorous is preserved. 
By this means the exhaustion of the stock is prevented, and in 
the following autumn a long and vigorous shoot is obtained, 
which replaces tlie other, hi. Iloolbrenck proposes to apply this 
method to all fruit-trees. Nevertheless, as the pear, apple, and 
plum-trees produce fruit on the old branches, those winch bore 
fruit ill the preceding year cannot be suppressed. The bending of 
fniit-i)ranclics on the jicar and apple-tree has produced extra- 
ordinary 1 exults in M. .1 ae(|i;o.sson’H orchards young pear-trees 
in the nursery, their branches two years old, were laden with 
abundance of veiy fine fniit. Tiie bending-dovvn of the fruit- 
branches IS peculiarly well adapted to tices that are slow in pro- 
ducing fiuit. It gives the shoots wbieli would only yield wood 
time to )>e traiish)i med into fruit bianc-hes in the course of a yeai, 
and it favours the production of fiuitful shoots, even on the old 
branches and bark. Expeiience will show wliether the tiees sub- 
jected to M. Hoolliienck’s mode of tieatment will live long, 
and coiitiiiiie to yield the abundant crojis they have been i>ro- 
duciiig for these last two yeais. Certain it is that his system 
is also apjdicablc to heibaccous ])lant.s, such as aspaiagus for 
instance, the .stems of which, being lieiit down, pioduce new 
allmcntaiy shoots fiom the middle of August to the middle of 
Sejitembcr. But Hoidbieiick does moie it is well known that 
the white paii of aspaiagus is bitter and hard, ami, therefore, unfit 
to eat. M. Hoolbientk takes a bottle with the bottom bioken off, 
and gives it a stiong co.Lting of whiting With this fiagment of 
a bottle thus jirepared he covers each shoot of asparagus, as it 
makes its ap])eaiance, tluis preventing the adnnssiou of an and 
light. By this means all that part of tlie aspaiugus so protected 
becomes as edible as the ujipor jtart. M Iloolbrenck treats the 
ailantluis, or Japan varnish lice, u die same way, in order to pro- 
vide a larger quantity of food lor the new species of silkw^orm tliat 
feeds upon it, and which be protects lium buds by nets. 


THE OllHEM, oil VIM3 llIhEASE. 

An ai tide on this scourge of the wine- producing countiies has 
appealed in the Tuuibaef ioiis of the RofjaL ticottiak JSocictu of Arts, 
by its VicC'Piesident, jMr. Mackay, from wliitb we select a few 
facts 01 the lemedic.-. pioposed, none lias been so effectual as the 
free application of siil»limed sulphur. Tins has saved the old vine 
at Itanijiton ( 'ouit ami many otheis. But it is manliest that it can- 
not be u.-^ed in exteiihive vineyards. Mr. Eoi ester calculated that 
the costof applying sulphur to the vines of 3 ’ortugal would equal a 
year’s revenue of that kingdom. ('0 M. Lazaiis, ol Athens, is said 
have preserved viue.sby ])owderiiig them w itli a Lind of aigillaccous 
clay. It is veiy giatifying to learn that the disea.se has very 
greatly abated on the Continent, and, \ve hope, will shortly disap- 
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pear. One good effect has resulted from tliis calamity — the in- 
creased attention given to the health of the plants and to improved 
methods of its cultivation. 

M, Druelle, of Niort, in the department of Deux- Sevres, has- 
reported to the French Academy of Sciences on the successful em- 
ployment of salt as the means of preserving vines from the attacks 
of the oidium. His process consists in depositing about a pound 
of unrefined sea-salt in a small hole at the foot of each vine in 
November or December. Last year the vines thus treated com- 
pletely escaped the disease, which made great ravages on the 
other vines. M. Druelle’s note has been referied to the consider- 
ation of the eminent physiological botanists, MM. Fayeii and 
Decaisne . — Illuitratcd London News {aid.) 


THE BANANA. 

In December last was to be seen in the garden of the Horticul- 
tural Society at South Kensington a bunch of fruit of the West 
Indian banana {Musa Cavendish ii) of unusual size. It was 5 ft. m 
circumference at the broad end of the bunch, and weighed 8G lb. 
(501b., we believe, is reckoned a very fine bunch). Most people 
are under the impression that it takes a long course of years to 
get fruit from the banana in England. The fruit in the Horti- 
cultural garden may dispel this notion. Mr. P. L. Hind, F.R.H. S., 
of Dyfleet, Surrey, wlio sent the fruit for e.\hibition, received some 
small plants from the West Indies on the Oth of Seiitembei, 1802 ; 
and under the skilful cultuie of Mr. l^ur, his gardener, one of 
these produced this enormous fiuit ; in fact, the bunch was little- 
short in size of the plant which produced it. The plant 
was 4 ft. 0 in. in height, and the bunch about ft. It is un- 
necessary to say that the bunch had to be tied up and carefully 
supported. 


OKCUIDS. 

The cultivation of orchids is giadually undergoing a great change 
in this country. We now learn from the Journal of the Jtoyal 
Horticultural ^Soc/r^ythat the pioper place in which to glow them 
IS a moderately cool, moist house. They aie no longer thrust m 
stoves whose stifling breath was scarcely less baleful to them than 
aie to us the fevered blasts of “ the white man’s giave.” So long 
ago as 1840, Mr. Linden drew attention to the fact that th© 
Columbian species have no affection for a high temperature, and 
that many prefer a low one. In Columbia, in South America, it 
is said that no fewer than thirteen species occur between 10,000 
and 11,000 ft., where Humboldt tells us it is as cold as the mean 
of the month of March near J^aiis. One species of Epiendrum 
Mr. Linden found in Columbia at a place where the mean tempe- 
rature was about 40 deg., where trees were wanting, only 
pastures found, and wheie it occasionally snows. In the hot 
lands, on a level with the sea, orchids do not seem able to exist \ 
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and yet we have gone on, nearly twenty yeara since, treating 
orchids as if everything had been quite the reverse. Mr. Weir, 
the society’s collector, has been sent on a mission to obtain new 
species ; his field of action being especially the Andes of New 
Granada, Quito and Peru. It is to be hoped that many cultivators 
will avail themselves of the opportunity of obtaining the plants 
which he may send home to give orchid- growing in this country a 
fair trial on the rational system. Instructions are given in a paper 
by Mr. Bateman, inserted in the number of the journal from 
which the foregoing remarks are selected. 

THE COTTON-PLANT IN ITALY. 

A Repokt from the Royal Commissioners has been presented 
to the Italian Government on the cultivation of the Cotton-plant 
in Southein Italy. About 80,000 bales of cotton have been grown 
during the past season in the latter district, including Sicily. 
This quantity would, it is said, have been trebled, had it not been 
for the excessive di ought that prevailed. The attempts hitherto 
made to grow the celebrated Sea Island cotton have failed ; the 
quality produced is, however, very good, returning a profit to the 
cultivator, at the picsent price of cotton, of 201. an acre. Avery 
satisfactory feature of the Report is the favourable nature of a 
vast area of Central and Southern Italy for the growth of cotton. 
There is very little doubt that Southern Italy alone could easily 
furnish 5/i0,000 bales of excellent cotton annually, which exceeds 
by 50, 000 bales the quantity produced by South Carolina. The 
insignificant quantity of cotton now grown in Italy is the more 
remarkable, when it is remembered that during the last century 
it was cultivated as far north as Tu.scany, and was so abundant, 
that during the wars of Napoleon the First, and the Continental 
blockade, Italy supjilied almost the whole of Europe with cotton. 
I’lie plant was especially grown around Naples, and was known in 
commerce as Castellamarc cotton. 

COTTON GROWING IN FRANCE. 

The Marquis de Fournes has been successful, at Marseilles, in 
Lis experiments on cotton growing, and has been enabled to send 
the Society three s'am])le8 of cotton, viz. : — 1. Louisiana, or short 
staple, remarkable lor the luxuriant appearance of its capsules or 
pods, and the abundance and whiteness of its filaments ; 2. Sea- 
island cotton, or long stajile, which is not so white or tiiick, appa- 
rently, hut infinitely moie valuable on account of its long fibres, 
its fineness and strength ; 3. the Kian-nam quality, which, how- 
ever, has been rather backwaid. M. de Fournhs is of opinion that 
the crop of 1 862 is quite eipial in quality to tliat he exhibited 
ill London last summer, and which was considered the third, as 
to quality, of all the samples from other parts. 
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CULTIVATION OF CINCHONA. 

Mr.. C. R. Markham baa lead to the liritiali Association a 
paper “ On the Cultivation of Ciiichoiia in India.” Di. Thompson 
said it was those only who knew how rapidly the sup])iy of qui- 
nine from Chili and South Aiiieika was lieing exhausted that 
could know how inestimahle w'as the work wliiili tlie paper de- 
scribed. The ex])eniucnts which had heen made had shown, not 
only that the plant might be grown in other countries, hut that 
the balk of the young tree yielded a i.iuci) larger pio[)()ition of 
quinine than that of the old. The good wdiich would lesult from 
carrying the cultivation of the plant into new fields w'as immense ; 
for w bile the application of quinine was extending, many of the 
liospitals had to restrict its use on account of the exiiensc , and 
the result of the recent diseo\ cries would he that physicians, wlieii 
prescribing haik alone, would give the ])iefeience t<> young bark. 

Mr. J. E. Howard has exhibited to the Linmean Society speci- 
mens of the first C^iiichona haik sent over to tins country from 
India, and described the chemical and micio'^co})ical character- 
istics ; stating that he had found the jiei-ceiitage ot alkaloids quite 
equal to that wdiich lie had obt.iined fioiii the baik of the same 
species grown in South America He also stated that he had ob- 
tained quinine in minute quantitns fr<»m the leaves, and showed 
some of this alkaloid in etheii.d solution obtained fi om tlie leaves, 
together with two small jdiials of sul[)liate of quinine, obtained 
from the bark, (^'cc aho p. 210 of the presinf volume.) 


THE CALAUAR bean. 

Mr. j. Nunneley has described to the Hritisli Association the 
properties of this extraordinary i)Lint. The Calabar Bean was 
brought to this country and first uitioduced to notice by Hi. Cliris- 
tison, who, in investigating its properties, though ho found no ill 
effects at first, in a few days became uttcily ])rosirate. He made no 
fuithei experiments u])on himself; hut he has since been actively 
engaged with Hr. Fraser in expeiinients to dctcimine what is 
the active principle in the bean. l>uring the cxpeiimcnts of Hr. 
Fraser it was accidentally discovered that, when a portion of the 
extract w’as placed upon the eye, it had the tffecl of nearly closing 
the pupil. They knew that some poisons — Belladonna, for iii’ 
stance — dilated the pupil ; but they had not before lieaid of any- 
thing that contiacted it. The experiments at piesent were neces- 
saiily in very few hands. Mr. Nunneley described several expe- 
riments he had made with dogs, cats, and other small animals, 
and remarked that these animals seemed — although the poison 
given to them had no smell, and was mixed w ith food they liked 

to have an instinctive knowledge that it wx'is bad for them, and 

refused to take it until they w’eio absolutely forced. It pioduoed 
excessive salivation, and it made the animals very irritable. Mr. 
Nunneley also detailed the results of .several fruitless experiments 
made to discover what was the active principle of the poison. 
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THE ORDEAL POISON-TBEE OF MADAGASCAR. 

Dl{. Meller (ill the suite of tlie late Mission to ^ving Itadania) 
describes the Tangliinia venefica, Yoan tangan of the Malagasy 
(the oide.al poison- tree), glowing along the coast. It was in full 
flowei and fruit as the travellers passed. It was one of the most 
beautiful trees seen by them, and very abundant. From one of tlie 
(/liri^'tians at Antananarivo, who went through the ordeal during 
the days of persecution in the late Queen’s reign, Dr. Meller 
learnt the mode of its administration. 'Hie fruit was taken, 
bruised, and boiled whole , a fowl was boiled and the broth set 
aside ; three pieces of the skin of the fowl were cut and put into 
the bioth. A cupful of the poison was first administered, followed 
by anotlier of the biotli containing the three pieces of skin. If 
vomiting did not speedily set in, the poison soon killed ; but if 
it did, it was Le])t up by constant exhibition of the broth and 
waim w'.ater, until tlie throe pieces of skin were ejected. Should 
these obstinately remain, it was held as evidence of guilt, and an- 
other dose of the poison was administered. 


THE PolSON-TREE OF JAVA. 

The Upas-tree, a native of Java, is so well known in that island 
for Its deleterious (pialities, that it is generally called the Poison- 
tree. There are, we believe, only two sjiecies, the Upas anttar and 
the Upas ticutc, both of which yield a milky juice with which 
weapons are poisoned. 

Tlie Aheille Mcdicale slates il.al a slioil time ago a scientific gentleman at 
Beilin recenecl a small quantity of tlie eondensed juice of the Upas, and 
resolved to try the elb ots ol it upon liimsell One alU'rnoon ho accordingly 
toolf three grams ot this drug, which he loimd \erv t)ittiM and rather saltish. 
Immediately alter\^al•ds he tell extremely gay, unci a bud headache which he 
hud at the time disappeared, but aiter a while he experienced a sensation of 
oppression in the stomach. Ncveitheless, he had the imprudence to go out; 
on turning a corner he l)t‘canu* aware ol a considerable stillness along the 
spmc , this was about half an hour atlcr liaMiig taken the poison. An hour 
later, wliiU* taking a cup of colloo, he Iclt a violent shock throughout his body 
and stillness .-t the e\lr<*inities ; at the same time his head was thrown 
backwards, he lost all jiower of speech, but his mental iaeultics remained 
unimpaiied. There was a slight remission of these symptoms tor a lew 
minutes, ami then a fi osh attack came on, and this eontimu'd until the patient 
at length succeeded iii expif'.sing a wish to t»e taken to the hospital of La 
Charite. As he was being helped tlownstairs to get into a carnage a new 
attack impeded his jirogi’e^ss, bat during the driNe he had none, although the 
sliglitest shake seemed sufiitieul to bring it on. These attacks w'ere attended 
with but little pain, deglulihon was veiy dilUciilt, and the patient felt very 
weak Alter ever> attack tlie muscular system relapsed into inertness. At 
the hospital emetict) were immediately adinin-btered to expel the poison if any 
remamod, tlie \ (muting wua utnmded with sudden starts, spasms in the 
glottis, and diiliculty of breathing, the latter symptom, however, soon 
subsided The pulse was at 7J Thiity drops of laudanum were administered 
at the rate of ten for every quarter of an hour, and then thirty more, m three 
parts, at intervals ot half an hour. The patient tell asleep, but was often 
awakened by the contraction of the muscles of the back and neck. Laudanum 
was again administered, and sleep retuined. On the following morning the 
patient felt very weak, but only complained of stifTness in the left muscles of 
the neck; the pulse was at dU. Wine and light food were now given instead 
of medicine, and on the sixth day the patient left the hospital perfectly 
recovered.— Cra/t^iiaai’u Meaenger, 
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GEOLOGICAL SURVEY. 

The Geological Survey made considerable progress during the 
last year- 12430 square miles were surveyed in Great Britain; 
the publication of the maps proceeded, and memoirs were issued 
illusti-ating the geology of the Isle of Wight, and the country 
round Bolbm-le-Moois In lieland, the new ground examined 
amounted to about 1(1*28 square miles ; four new numbers, expla- 
natoiy of the maps, were issued. The suivcyors were also en- 
gaged on the 10 - examination of the districts of igneous rocks 
running fioiii Wicklow into Wateiford. Of the Jtoyal School 
c.f Mines, formerly called the Government School of Mines, 
Sir Bodcrick Murchison reports satisfactorily. Statistical re- 
cords of all our lead mines, caicfully prepared, now extend back 
to 17GG. Since 181o eveiy sale has been lecoided. The pro- 
duction of coj)per and tin mines is legularly registered, and the 
statistics of copper mining aie now com jdete from 1815, and those 
of tin since 1852. The estimated value (at the place of production) 
of the coal and rnctals produced m the United Kingdom in 1861 
was 34,602,853/. The results elicited by the Exhibition were 
very encouraging to all who take an interest m the Itoyal School 
of Mines The pupils were foremost among the champions of 
the great industiial collto‘^t. The new industry of coal-tar 
colours is generally admitted to have been the most striking 
feature in tlie clejiartment of chemistry, and this industry ema- 
nated directly fiom the laboratory of the Boyal School of Mines ; 
Mr. Perkin, Dr Med lock, Messis. Nicholson, Maule, and Simp- 
.son, to whose exertions the colossal de\olopment of these hianches 
of chemical manufacture is chiefly due, received their chemical 
education from iJr. Ilofiiiaiin in this institution. The foreign 
jurors hole testimony to the accuracy of delineation in the maps 
and sections of the dejiai tinent, and tlie older and anangement 
of the inuseuin ; and it was fiom tins that so many valuable 
donations w'erc offcied to the museum. Sigiioi Sella, recently 
Minister of Finance of the Kingdoiii of Italy, himself a distin- 
guished mathematici.-iii and ciystallogia])her, and employed by 
Ins Goveinmeiit lo visit the mining ancl geological schools and 
establishments of Euiope, wnth a view to the formation of a geo- 
logical survey of Italy, wiiies, in an official report, “England is, 
without doubt, tlie couritiy where geological maps are prepareci 
with much greater accuracy than in any other land. The singular 
importance of her mining industries, the spread of the elementary 
pnnciples of geology, the zeal applied by the geologists charged 
with these labours, and the piecision of tlieir wmrks have been so 
accomplished that few uridei takings of the British GovenmieiiL 



GEOLOGY AND MINEItALOGY. 257 

Lave so much contributed to the benefit of the public as the Geo' 
logical Survey of the United Kingdom.” 


GEOLOGICAL HISTORY OP THE BRITISH ISLES. 

Sir Koderick Murchison believes, first, that the eastern 
shores of Great Britain, where Caesar landed, have not changed their 
relation to the sea-level since that period ; secondl}’^, from finding 
remains and bones of the same species of extinct mammalia in the 
gravel of Britain and the Continent, that it is proved, that at a 
comparatively recent period our islands were united with France ; 
and, thirdly, from the skeletons of the grctit Irish elk, which are 
found in the bottom of the bogs in Ireland, and also in the Isle of 
Man ana in Cheshire, that when that cieature lived, these three 
islands roust have been united. — Anniversary Address to the 
Geological Society, 18(>3. 

RIVER OF THE GLACIAL PERIOD. 

In the Geological Section of the British Association, Mr. N. 
Wood and Mi. E. F. Boyd have described a Wash or Drift in the 
Coal-field of Durham. A channel which defines the couise of an 
ancient river has existed up to a comparatively recent geological 
pel lod between the city of Durham and Newcastle. The bed of this 
rivei -course is 93 feet below the present level of the Wear, and 140 
feet below the foundations of the High Level Bridge, which is 30 
feet below the bottom of the river. The condition of the debris 
met with, indicates a swift current and powerful stream. The 
lihenomenon is evidence that at no distant era in geological 
time the district has been considerably depressed. Professor 
Phillips remarks that this ancient river was probably one of a 
system belonging to the glacial peiiod. 

GLACIERS OP GREENLAND. 

In the Proceedings of the Royal Geographical Society is a 
note by Dr. Kmk, of Greenland, on the discharge of water 
from the interior of that countiy through springs underneath 
the ice. 

He calculates the yearly amount of precMpitation on Greenland, in the form 
of snow and rain, at twche inches, and that oi the outpour of ice by its glaciers 
ut two inches. He considers that only a small part of the remaining ten 
inches is disposed of hy evaporation, and argues that the remainder must be 
earned to the sea in the foiiu of sub-glacial nvers Copious springs of Iresh 
water boil up through the sea in front of the glaciers that advance into it, and 
their positions are conspicuously pointed out by flocks of sea birds which 
invariably hover over ihem in evident search of food. A lake adjacent to the 
outfall of a glacier into the sea has an irregularly intermittent rise and fall 
AV henever it rises the sea springs disappear , when it sinks they burst out 
afresh, showing a direct connexion between the sprmgs and a sub-glacial 
river Arguing from what has been observed in the Alps, Dr Rink concludes 
that an amount of gJacner water equivalent to ten inches of precipitation on 
the wh(.)le surface of Greenland is no extravagant hypothesis, and he accounts 
for its presence partly by the transmission of terrestrial heat to the lowest 
layer ol the ice, and partly from the fact that the summer heats are conveyed 
into the bodj of the glacier, while the winter cold never reaches it. The heat 

R 
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melts the surface snow into water, which percolates the ice, while the cold 
penetrates a very inconsiderable portion of the glacier, whose thickness 
exceeds 2000 feet. 

At the time Dr. Rink’s communication was read, Sir R. I. 
Murchison remarked on its importance in relation to the geo- 
logy of Scotland, the northern part of which had been in pre- 
cisely the same condition as Greenland is now — covered in its 
centre by great snowy frozen masses, wliich advanced towards the 
east, and emptied themselves by glaciers ; and Professor Ramsay 
added that, until people went and saw what was going on in 
Greenland, there would inevitably be a great many phenomena 
not clearly understood in our own island. 


SNOWDONIA. 

Sir Charles Lyell, in a discussion of the Geological section 
of the British Association, refening to certain shells which had 
been found in Wales, said it was proved to demonstration that the 
whole of Snowdonia, the highest mountains in Wales, were islands 
at the time the shells existed. The changes that must have taken 
place in the earth’s crust to produce this permanent upheaval were 
really most astonishing ; and it was proved how the study of the 
living species of shells, which Mr. JefFieys had so successfully 
cultivated, opened up wonderful geological inferences in regard to 
the changes that had taken place m the earth in modern times. 

GEOLOGY OF FLORIDA. 

Geologists who arc familiar with the idea of geological pheno- 
mena worked out through periods of inconceivable duration will, 
perhaps, be able to appreciate Mr. E B. Hunt’s argument on the 
growth and chronology of the great Florida reef. After stating 
the dimensions of the reef, Mr. Hunt proceeds: — “Taking the 
rate at twenty-four years to the foot, we shall have for the total 
time 24 x 250 x 900, on the data as stated ; or, we find the total 
period of 5,400,000 years as that required for the growth of the 
entire coral limestone formation of Florida.” 

TROGRESSTVE DEVELOPMENT OP ORGANIC LIFE. 

Sir Charles Lyell, in addressing the Geological section of 
the British Association, regretted the short time left for discussion 
of a question relating to the theory of Progressive Development of 
Organic Life ; for, if the facts put forward were true, one of the 
greatest blows had been struck at the theory of development, as 
generally understood, that could possibly have been dealt. There 
had been too great an inclination on the part of geological dis- 
‘coverers to assume that any given form of animal entered into 
this planet at the period of the rock in which it happened to be 
found : and the warning he had constantly given against this ten- 
dency had been interpreted as a much stronger protest against the 
doctrine of pi egression than it ought to have been. When the 
“first of these reptiles, a new form, was anno meed to be found in 
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a rock, reported on good authority to be Devonian, or, at any 
rate, palteozoic, he did feel a pleasure in the rebuke guch a fact 
gave to the doctrine that no reptiles existed at that period. It 
always appeared to him unphilosophical, merely because we knew 
nothing of the vertebrate life of that period to assume therefore 
that no reptiles existed older than the trias. But, afterwards, 
when it was discovered that the Stagonolepis, a supposed fish, was 
a crocodilian reptile, and that some of the other forms were the 
same as those of the crocodiles now living in the Ganges, he began 
seriously to doubt whether his friends had assigned a true position 
in the geological series to these beds. Now, he quite saw from 
the investigations that these must be admitted to be a consecutive 
regular seiies from unquestionably old red beds containing the 
well-known fishes up to the beds containing those reptiles. He 
was inclined strongly to conclude that we had here a conformable 
series, containing in the lower part Devonian rocks, and in the 
upper part something newer than the coal. 

DISOOVERV OP THE SOURCE OF THE NILE. 

On April 28, 1863, intelligence was received that Captains Speke 
and (irant had completed their arduous journey across Eastern 
and Central Africa, from Zanzibar to Khartum, on the White 
Nile, where they had arrived in safety. 

Sir Uodeiick Murchison, at the meeting of the British Asso- 
ciation, referring to this great labour to set at i est the unsolved 
question of ages as to the true source of the Nile, remarked upon 
the fact that “ traveller after traveller, from the days of the 
Egyptian priests and of the Koinan emperors down to modern 
periods, had endeavoured to ascend the Nile to its source, and all 
had failed and that it was by reversing the process, aud by 
proceeding from the east coast of Africa, near Zanzibar, to the 
central plateau land between North and South Africa, that Cap- 
tains Speke and Grant had solved the problem. 

We are compelled almost to limit our notice to merely chronic- 
ling this great discovery, the details of which would occupy more 
space than is at our command. We must, therefore, refer the reader 
to the published reports, and Captain Speke’s Journal of the 
discovery. The author, summing up the gains of his travels, 
says : — 

“ The Expedition had now performed its fund ions. I saw that old Father 
Nile, williout any doubt, nsos in the Viclona N’yan/a, and as I liad foretold 
that Like is the great soureeof the holy river winch cradled the first expoun- 
ders of our religious belief. .... Let us now suui up. Comparative 
information assured me that there was as much water on the eastern side of 
the lake as there is on the western — ^it anything rather moie. The most 
remote waters, fop head of the Nile, is the soul hern end of the lake, situated 
close on the tlurd degree of south latitude, which gives to the Nile the sur- 

f insing lenglh, in direct measurement, rolling over thirty-four degrees of 
atitudc, of above 2300 miles, or more than one-elcventh of the circumference 
of our globe. Now, from this southern point, round by the west, to where 
the great Nile stream issues, there is only one feeder of any miportance, and 
that IS the Kitangulc river ; whilst from the boutliernniost point, round by the 
R 2 
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cast, to the strait, there are no rivers at all of any importance ; for thff 
tra\elled Arabs one and all aver, that irom the wejt of the snow-elad Kihnian- 
djaro to the lake where it is cut by the second degree, and also the first degree 
of soutli latitude, there are salt lakes and salt plains, aud the country is hilly,, 
not unlike Unyamfl^zi, but they said there were no great rivers, and the 
country was so scantily watered, haMtig only occasional runnels and rii ulets, 
that they always had to make long marches in order to find water when they 
■went on their trading journeys aud further, those Arabs \iho crossed tho 
strait when they reached Usoga, as mentioned before, during the late interreg- 
num, crossed no river either. 'J here remains to be disposed of the ‘ salt-lake,* 
which I believe is not a salt, but a fresh-water lake , and my reasons are as 
before stated, that the natives call all lakes salt, if they find salt beds or salt 
islands m such places ])r. Krapf, when he obtained a sight of tiie Kema- 
mountain, heard fioni llic nalivea there, that there was a salt lake to its north- 
ward, and he also beard that a river ran from licnia towards the ^llc. Ifhis 
information was true on this latter point, then, without doubt, there must 
exist some connexion between Ins river and the salt lake I have heard of, and 
fins in all probability^ would also estaldisli u connevion belwecii my salt lake 
and Ills salt lake w'hich be beard was called TJaiing i In no view that can bo 
taken of it, however, does this unsettled mattei touch the established faet that 
the head of the Nile is in 3^ sotilh latitude, where m the year 183H I dis- 
covered the head ol the Victoria K’yaiiica to be 1 now ehristeued the ‘stones* 
Eipon Falls, after tluMioltleman who presid'd over the Eojal CJcigraphieal 
Society, when mv I'xpedition was got up , and the arm of water from which 
the Mile issued, Majioleon Channel, in token of resjiect to the Pieneli ffeo- 
grajihieal Soeietv, for the honour tluw’ had done im*, just liefoie leaving 
Jingland, in presenting me with tlv'ir gold mednl for the disc over} of the 
Victoria N’yanza One thing seemed at first perplexing — tlu' voimne of 
water in the Kitangiile looked as huge as that of the Mile, but then the ouo 
was a slow river and tlie other swilt, ami on this account 1 could form no 
adequate judgment of their relutno values.” 

MINERALOGY OP TASMANIA. 

The Government of this coimtiy have voted 3000^. for the pur- 
pose of investigatiiitj the mineral and metalliferous resources of the 
Macquarie Harbour couiitiy. The investigation has been en- 
trusted to Mr. Charles Gould, the Government geologist, son of 
the eminent ornithologist. It is the universal feeling m the colony 
that no gentleman is better qualified for this task, Mr. C. Gould 
having already, by his geological explorations, rendered great ser- 
vice to the colony Mi. Gould, ■we may add, is convinced that 
the country he is about exploring is extremely rich in minerals. 


GRAPHITE AND NEPHRITE. 

M. Alibert, a Frenchman, while traversing a gorge in the 
Saian mountains which separate the Hussian Empire fiom China, 
observed some unusual substance lying m the crevices of a 
gigantic rock : he examined it moie closely, and after some days 
of continued labour, acquired the conviction that he was on the 
traces of an incoinparalile mine of Graphite, the precious substance 
with which blacklead ])encils are made. The discovery of giaphite 
only dates from the middle of the 16tli century. Of good quality 
it is rare — more so than gold, silver, or any other pioduction of 
the mineral kingdom. The discovery of graphite in the mountains 
mentioned above has been followed by that of nephrite or jade. 
Until now this mineral had only been found at a few places in the 
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"Chinese empire, and from its high price and great rarity the official 
sceptre of the Sovereigns of the Celestial Empire was made of it. 
It will be remembered that one of the most remarkable curiosities 
•derived from the plunder in the Summer Palace at Pekin was a 
jade sceptre. A block of this rare mineral, weighing 1200 lb , and 
of exceptional purity, has just been obtained. The Kensington 
Museum at London also possesses a valuable block of this mineral. 

SILVER MINING. 

New indications are constantly being furnished that the pro- 
gress of modem mining adventure is likely to be as rapid with 
regard to Silver as Gold. During the American war the accounts 
from California have attracted less attention than usual ; but it is 
known that tlio yield of silver in that State is steadily increasing, 
and that the production there, as well as in all other places, is 
'likely to be stimulated by a settlement, recently effected, of the 
litigation that has for a long time interrupted the development of 
the new Almaden quicksilver mines. At the same time it has 
been ascertained that an extensive silver-bearing region exists in 
the Argentine Hepublic, in the province of San Juan, at the foot 
•of the Andes, about 700 miles from Buenos Ayres, the yield of 
which, so far as experiments have yet been made, is likely to prove 
as rich, if not more rich than that of any field heretofore worked. 
Its limits have not been ascertained, but according to official 
•reports the deposits liave already been found to extend over an 
area of 100 miles by 40. Meanwhile, we have the announcement 
that at a place called St. Ainaud, in the colony of Victoria, a 
<5ompany are actually at woik on some silver lodes, and that the 
entno locality IS declared to be ‘‘a silver Cornwall, which until 
recently has been overlooked by ignorant miners, having no eyes 
for anything but gold.*’ A'ld to this the increased development 
•certain to be witnessed in Mexico, and especially in the province 
•of Sonora, immediately upon the pacification of that country. — 
Times {abridged}, Dec. 1803. 

GOLD DISCOVERIES. 

The year 1803 has been very productive of new finds of gold, of 
r.vliich the following aie the pniicijial : — 

Call forma — The New York Tribune says California was ne\er opening 
now imnos so fast as now The sands of her rivers may ho nearly exhausted ; 
the drift of her plains and valleys is probably far less productive than it was 
ten or twelve years a{»o, hut her monntams and rooks are pist befjinning to 
yield their precious ore We hear by every mail of nt'W <liHCovenes m the 
south and in the north , gold is found in quarters hitherto unsuspected of 
containing it, new lodes of silver, copper, and other valued minerals .vre 
announced in rapid succession , the famous Monte Diablo has been disco- 
vered to be veined with copper, and perhaps nitli other ores as well, though 
hitherto unsubpccted thereof, while Nevada is ^iroMiig rich in silver and gold, 
over nearly her whole extent, and Arizona bids fair to rival the California of 
The Tribune adds, that it is estimated that the llocky Mountains wil 
this year produce 20,000,000^ of gold 

Vancouver Island — A party of experienced miners have found rich 
gold diggings within a dozen miles of the city of Victoria, at a point 
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called Placers on the gold stream. The party obtained on “ bench diggings,” 
as well as on the bars of the creek, coarse gold in suflicient quanti- 
ties to pay at least $5 to $7 a day to the hand. The gold is said to be 
so much purer than the Cariboo, that it will fetch ten per cent, more 
than the best yet taken from the Fraser Kiver diggings, and the appearances 
of the country generally seem to justify the belief that the supply is inex- 
haustible. The excitement in Victoria was so great, that between 400 and 
600 persons started ofl‘ at once for the newly-discovered El Doiado, and m 
the course ol a few hours after the fa<*t became knoM'n, a regular line of 
waggons to the mines was established — From the Canadian News 

Canada . — A great rush has been made for the county of Beauce, about 
thirty-five miles from Quebec, to the gold district, extending over forty miles. 
The mines of Chaudore have yielded some fine nuggets of nearly 1 oz. of 
pure gold, and large lumps have been washed from the banks. We learn 
Irom the Lower Provinces, Sherbrooke, St Marj^’s, under date ol August 
16th, “Five tons of quartz from the Cumnungcr lead, were taken oft' and 
crushed last week, and yielded 63 oz. of the precious metal. This is the 
iiroduct of five men’s labour for six days, at a depth of 15 feet from the sur- 
lace .” — Quebec Neivs. 

Queensland . — At the begmning of winter two men pushed out from the 
head of the Ovens, and found gold in considerable quantity in the bed of a 
stream, the head of the Oargo, on the GippsLand side of the Dividing Kange, 
and about thirty miles fiom tlie centre ol the Omeo diggings. 

Wades . — Gold has been found m the town ol Ruthin, m the Vale of Clwyd. 
Withm five or six feet or less from Ibo surface, fragments ol quuitz contain- 
ing gold, as well as pure gold dust, were found mixed up in white sand. 
This discovery is of considerable interest, and indicates that the mountains 
to the east and south of tins part of the Vale of Clwyd originally contained 
the metal, which has b<‘en brought down by the action of water, and depo- 
sited in the sand with or without its matrix of quartz. It is not unlikely, 
therefore, that these mount aius maybe soon added to the gold-producing 
districts of North Wales, whicli have lately attracted so much attention. 
Of the latter, w'c find it stated, that at the Castt*!! Cam Dochan mine, many 
tons weight of lode-stulT have been collected, some of which has yielded 
gold at the rate of 18 oz. to the ton In its specular dissominution, it re- 
sembles that of Chines, in Australia. Tho d^brts, of which there is a eonsi- 
derablo quantity, yields gold of equal value with tho lode-stuff’ Specimens 
of quartz have been f’ouiid showing gold as rich as any that has been found at 
Clogau, where 32,000/. has been realized from tho gold produce of less than 
13W tons ; a result to be believed unparalleled in the world’s history of gold 
quartz mining The gold is not associated with sulphuret in excess, so that its 
extraction is exempted Ironi the difficulties generally attending tho various 
processes ot amnlgaraation. Tins is an important fact, and greatly enhances 
t he commercial value of the discovery. 


ANTIQUITY OF MAN. — HUMAN JAW AT ABBEVILLE. 

In the hitter part of March, while digging in a gravel-pit at 
Mouhn-Quignon, near Abbeville, a labourer found a flint imple- 
ment and a small fragment of bone, which he immediately con- 
veyed to M. Boucher dc Perthes, who on clearing away the sand, 
found a molar tooth implanted in the bone. A search was imme- 
diately made, and on March 28 the lateral half of a lower jaw, un- 
questionably human, was found. 

Messrs. Prestwich, Evans, and Taylor, paid a visit to M. 
Boucher de Perthes, for the purpose of comjiaring the new facts 
with previous discoveries. Mr. Evans is said to have been struck 
with the suspicious appearance of one of the flint heaps. The 
axes seemed to have been artiflcially stained ; and on being placed 
in water, they looked as if all the colour would brush away. The 
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general circumstances are said to have impressed the English geo* 
logists with a strong feeling of uncertainty. 

Mr. Evans then, in two letters addressed to the Atltmasumy 
adduced proofs sufficient to show that a regular system of impo- 
sition has been carried on by the gravel- diggers of Abbeville, 
that the majority of implements lately obtained at Moulin- 
Quignon are false, and, infereiitially, that the human jaw which 
was associated with them is probably unauthentic. Mr. Evans 
then deputed a trustworthy person to visit Moulin-Quignon, 
who returned, bringing with him seven hatchets, all of which ho 
believes to have been placed there on purpose for him to find ! — 
in short, that they arc modern forgeries ; though he doubts not, 
genuine specimens are to be obtained. Mr. Evans adds : — 
“With regard to the human jaw, the occurrence of others of 
similar character and in the same mineral condition at Mesnibres 
(as mentioned by Mr. Prestwich), and their discovery there by a 
workman of Mautort, wlio not only sells forged flint implements, 
but also occasionally woiks at Moulin-Quignon, is, to say the 
least of it, Iiighly suggestive The premium offered for the dis- 
covery of human bones in the gravel has led to the attempted 
fraud. Still, “whatever forgeries and deceptions have been or 
may be perpetrated, the main facts of the case remain unaltered 
and unassailable. Flint implements, indisputably the work of 
man, have been discovered at Abbeville, Amiens, Hoxne, Bed- 
ford, and other places, in conjunction with the remains of the 
mammoth, rhinoceros, and other extinct mammals of the post- 
pliocene period, in beds of undisturbed fluviatile gravel, and 
under circumstances which prove that those beds were deposited 
at an epoch to the minds of most people inconceivably remote, 
and long before the surface of the country had received its present 
configuration.” 

Dr. Falconer has since published a letter, in which he states, 
after due investigation : — 1, that the flint hatchets have been pro- 
nounced by higlily-coinyietent experts (Evans and Prestwich) to 
be spurious ; 2, that the reputed fossil molar tooth is quite recent ; 
and 3, that the reputed fossil human jaw shows no character dif- 
ferent from those met with in the contents of a London churchyard. 
The inference he draws from the facts is, that a very clever trick 
has been performed by the terrassiers of the Abbeville gravel- pits. 

FROGS AND TOADS IN ROCKS. 

The much- vexed question of living toads being found in rocks 
has received the following confirmation from Sir Alexander Gordon 
Gumming, of Altyre ; — 

The ground under which these living toads are found consists of two feet of 
black soil , from six to twelve feet of water-worn gravel, and four to eight 
feet of hard sandstone, nil resting upon a bed of red conglomerate. 

While inspecting the railway works I have myself seen numbers of living 
toads taken out of the conglomerate at depths of from 16 ft. to 34 ft. from the 
surface. An extensive, and seemingly unbroken, bed of rock covers the 
stratum in which these living toads are found. 
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The Forrci Gazette states : — 

“ This fact was farther confirmed by an examination of the men present at 
the blasting, who produced portions of the rock, showing the precise spots 
where some of the toads were embedded. 'J hese wore indentations on the 
stone of a size, but not so deep, of a hen’s egg cut lengthwise m half. When 
the shot went off*, the workmen ran to the spot and tound the toads scam- 
pering away. The nests, which became exposed in the solid rock by the blast, 
appeared to have a coating of soft black viscnd stuff, in winch the toads had 
lam. The rock is not sandstone, but a kind of conglomerate, very compact, 
but with open spaces, around which crystals of silica appear.’ ’ 

We find, also, in Gosse’s Natural History, second aeries : 

A gentleman an ho has just returned from Khandeish, in the south of India, 
informs us that in digging or rather blasting a well m Khandeish the well- 
diggers encouraged him to iiersevore, as they had found moist rock, and 
because within the blocks were frogs ; that he saw two small frogs released 
out of a block of hard rock, and found water there at aliout 3,j feet from the 
surface. AN herever water percolates tadpoles maybe conveyed, as also air 
and infusoria, for their sujipori in their advanced stage of existence , and no 
doubt nature enables the trog to secrete solvents, enabling it to increase its 
mansion, for, otherwise, how could the ‘ Bluis toad’ have preAcnted the 
process of silicification within the flint in which it Avas enclosed i"'* 

IIEMAINS OP THE MA^IMOTH AT LEICESTER. 

In the old or Konuin part of the town of Leicester has been 
found a large fragment of the tusk of the Mammoth, l3nng upon 
the hard, denuded beds of the ** Upper Keuper Marls,” at a 
depth of eleven feet from the surface. This eleven feet consisted 
of a soft, sandy, very clean drift gravel, not unlike, — except in 
being softer — the other drift gravels in the valley of the Soar. 
The tusk measured in sitUy nine feet in length, two feet in cir- 
cumference ; and, judging from its nearly uniform thickness and 
the curvature of this jiortion, it must htive been oiiginally fifteen 
or sixteen feet long. Owing to its great weight, biittleness, and 
the narrowness of the excavation, only six foot of the tusk could 
be brought up ; this portion is now in the Leicester Museum. 

Although the tusk was found upon the Keuper beds, it seems 
very probable that it was not oiiginally deposited there : the 
animal may have died in some of the adjacent valleys, and its 
remains, teeth, tusks, and bones, have been washed out into the 
river, then — there is much evidence for assuming — two or three 
miles wide. The tusk, from its great weight and the peculiarly 
soft nature of the giavel, worked its way doAvii to tlie hard beds 
of the marl. Judging from the quantity of the remains discovered 
— teeth, tusks, and bones — this valley of the Soar would seem to 
have been a favourite haunt of these great Pachyderms. An 
entire skeleton was exhumed some few years ago near Barrow- 
upoii-Soar ; it was lying six feet from the surface upon the lias 
marls. On being first uncovered it crumbled into dust, only a 
few teeth, fragments of bone, and a portion of a tusk being pre- 
served. We may very easily suppose that the tract of country 
stretching from the marlstone hills upon which stands Belvoir 

* Upon this question a long chapter of evidence appeared, many years 

since, in Blackwood’ 8 Magazine. (See t lie Getteral Index.) 
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Castle, away to that elevated plateau around Naseby Field and all 
the western side of the valley, including the Charnwpod Hills, 
was then covered with dense forests, the home and feeding- ground 
of these extinct elephants . — Communicated by Air. James Plant 
to tlie A thenceum. 


MAMMALIAN IIEMAINS IN OXON, 

A CONSIDEIIABLE number of Elephant and other Mammalian 
bones has recently been met with m a cutting upon a new line of 
railway passing through Thame, in Oxfordshire, and forwarded 
to the Geological Society. They were taken from a coarse rubbly 
gravel, mixed with stiff clay, about 13 feet from the surface. 
The section, forwarded by Mr. Wilkinson, gives a surface-clay, 
lightish yellow in colour, and with a sandy bottom 11 feet in 
thickness, lying upon the giavel, the average thickness of winch 
is 2 feet G inches, and which passes downwaids into a light-coloured 
sand. About ten feet down m the clay a vase was found of coarse 
earthenware full of small bones ; and just above the gravel an- 
othei vase of coarse brown ware. The gravel extended linearly 
foi GO yards, and was slightly dome-shaped. Part of the bonc.i 
have been submitted to i)r. Falconer, who has recognised Elephas 
prinugmius of the Siberian type — teeth and other icmains rather 
abundant; Elrphas anitqwm ^ a large species of Bos {prlmi- 
gentus'^ or pviscus'f ) — top of radius, tibia, and horn core; many 
bones and teeth of Equus Cahalliis fossdis, including a finely- 
preserved tibia of great size, and a portion of another still larger ; 
and some good fragmentary s})ociniens of the horns of Cerrus 
elephas. Still more important mammalian lemains have been 
obtained by Mr. Codrington, F.(:J S. 

S\ND-RA1N. 

SrECiMENS of Sand-rain, which fell for several hours on the 7th 
of February last in the western part of the Canary Isles, have 
been sent to the Academy of Sciences by M. llerthelot, the 
French Consul at Sainte Croix, at Teneriffe. The buildings m 
several of the isles were thoroughly powdered with the sand, and 
the Peak of Teneriffe, then covered with snow, was coloured 
yellow with it for several hours, even to the summit. The wea- 
ther was very stormy, and thunder frequently heard. The sand 
is of a bright colour, and the grains nearly impalpable. It pro- 
duced a strong effervescence when mixed with acid, and lost half 
its weight of carbonate of lime. The insoluble residuum was 
composed of very fine grains of quartz, some transparent and 
colourless, others yellow and opaque. Miiieralogically considered, 
this Sand presented a complete identity with the sand of the 
Desert of Sahara, especially with a specimen from the neigh- 
bourhood of Biskra in the geological gallery of the museum at 
Paris. In both are found minute remains of shells, which appear 
to be contemporaneous with the deposition of the sand. Micro- 
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scopic examination did not disclose the presence of any other 
bodies of^n organic nature^ It is not doubtful that this sand 
was conveyed from the Desert of Sahara, which is distant from 
the Canary Isles above one hundred and ninety-two miles. It 
appears to have been raised by a species of waterspout to a height 
of about three miles above the level of the sea, so as to attain to 
the atmospheric counter- current. 


NEW TORTOISE. 

The remains of a fossil Tortoise of a new species, discovered 
by M. Lennier, of Havre, have been described by M. Valen- 
ciennes to the French Academy of Sciences. A remarkable dis- 
tinction in this tortoise is its possessing nine ribs, all those 
hitherto known having but eight. M. Valenciennes therefore 
names it Palosochelys Novemcostatus. 

COAL DISCOVERED IN BRAZIL. 

Works treating of South America generally remarks on 
the absence of ("oal deposits, especially m Brazil. A rumour 
was circulated in 1859 that a gentleman visiting the southern 
part of the province of Jlio Grande do Sul had observed coal on 
the surface ; and the report was quoted in an article in the 
Quarterly Review in 1800, and in Mr. E. Hull’s well-known work 
on British Coalfields. In 1862 Mr. N. Plant jiroceedcd to the 
distiict indicated, which lies partly in Brazil and partly in the 
republic adjoining. It embraces the rivers Jaguarao, Candiota, 
and Tigre, the two latter being tributaries to the former. In 
some places the coal beds, shown in the outcrop over miles of 
pamjjas, were 05 ft. thick. To the north of this barge coalfield 
there existed two smaller beds. This is the first instance of 
coal having been found in Brazil, with its 3,000,000 square miles. 
It is a most valuable discovery for the Brazilian Government, 
which annually imports 250,000 tons of coal, at 495. per ton. 
The coal is generally as good as the British, though not for ordi- 
nary burning, but for steam purposes and gas it answers well. — 
Proceedings of the Manchester Geological Society. 

OUR COAL RESOURCES. 

The distribution of Coal in England is much greater than in any 
country in Europe ; though in the United States of America 
near Pittsburg, the beds of coal extend over a vast area, and one 
is of great thickness. The quantity of coal that is raised from the 
pits in this country^ however, exceeds that from all the other coal 
fields in the world. The probable duration of coal in England hac 
formed an interesting subject of speculation with some geologists 
who have estimated the period variously at from SOO to 1000 years 
Sir William Armstrong, at the meeting of the British Associatioi 
in 1863, estimated the minimum period of the Northern Coal-fieh 
at 200 years ; but Mr. N. Wood is of opinion that of this field m 
conjectures of practical utility can yet be formed, as more thai 
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one-half of the basin, lying under the sea, has not yet been ex- 
plored. 

Sir William Armstrong’s remark, however, was misunderstood, 
and his statement was thought to refer to the coal supply of the 
whole kingdom, whereas, he limited the remark to the coal-field of 
Durham and Northumberland. This misapprehension re-opened 
the question of the exhaustion of our coal resources, and led to the 
communication of some valuable evidence in the Times journal. 
Thus Mr. E. Hull, of the Geological Survey, states as the result 
of a senes of investigations of the British coal-fields, that adopt- 
ing the limit of depth at 4000 feet, he found there to be enough 
workable coal, at the rate of consumption for tliat year, (about 
71,000,000 tons), for nearly 1000 years ; and even if the consump- 
tion should ultimately reach 100,000,000 of tons, that supply 
could be maintained for 700 or 800 years ; assumed depth, 4000 
feet. 

Dr. Buckland, in 1841, dwelt upon the wanton waste of coal at 
the pits, which, in 1836, he had maintained would finally exhaust 
the Newcastle coal-field at a period eailier by at least one-third 
than that to which it would last if wisely economized.” The 
waste has, however, been much abated. 

Mr. Kobert Hunt, howcvei, maintains the consummation to be 
greatly under-stated. He says • — 

“All calculations on the i)iobablc duration of our coal-fields 
have been founded on tlie very erroneous d;ita which supposes that 
not more than 36,000,000 of coals are raised annually. We know 
that more than sixty-six millions of coals are now annually pro- 
duced, and the demands upon our resources are rapidly increasing,” 

Sir William Armstrong himself quotes Mr. Hunt as show- 
ing that at the end of 1861 the quantity of coal raised in the 
United Kingdom had reached the enormous total of eighty^ 
millions of tons, and that the average increase of the eight pre- 
ceding years amounted to 2^ millions of tons. A subsequent re- 
turn shows the increase to be still greater. 


GUANO DEPOSITS ON THE COAST OF PEIIU, 

An important survey has been concluded of Guano deposits on 
the coast of Peru, and is thus described in the Coniercio, of Lima, 
of the 13th of June ; — The engineers, after their departure from 
Callao, commenced naturally at the Lobos Islands, where in their 
opinion were the more valuable deposits. The guano on these 
islands extends on a large part of the suiface to a depth of 10 to 12 
feet, but on some parts there aie deposits of as much as 40 feet deep. 
The guano of the thinner strata is naturally inferior, because the 
mists that take place there sometimes have some influence, but in 
the places where the deposits are of a greater depth, the quality 
of the manure is superior. On both i.sland.s tlie hrst-class guano 
may be calculated about three million.s of tons, and the one 
of the second class about one million of tons. Forth© first class 
guano Peru can easily obtain a net produce of 61. a ton. Of the 
second class the net produce will not be less than 4tl. a ton. Op 
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the Macabi group, near Malabrigo, they found a respectable stock, 
the whole guano of the first class, and not inferior at all to that 
of the Chincha islands. The labours of the engineers were inter- 
rupted, because the borer they used for their examinations 
broke after having penetrated with great effort to the depth of 
130 feet without touching the foundation rock. In these excava- 
tions crystallized ammonia was found at 30 feet of depth. Ou 
these islands all the guano is of first quality, as we said already, 
and the said stock is not less than 1,500,000 tons. The woik 
having been suspended after this accident, they sailed for the 
Guaiiape group, opposite the point of St. Helena. All the 
guano was found to be of the first class, and the stock, 
judging by the height and the extension of the dejiosits, which 
commence at the very sea, will not be less than 2,500,000 tons. 
On the Lobos islands the guano cannot be embarked economically 
but by means of long wharfs, but at both the Macabi and Gua- 
fiape group, the depth of water is considerable. The total quan- 
tity of deposits upon the Lobos, Macabi, and Guaiiape islands is 
8,000,000 tons— value 46,000,000/. — besides the dejiosits on the 
Chincha islands. 


graham’h shoal. 

Graham’s Shoal, or island, off the coast of Italy, which rose 
and sank in 1831,* was stated to have been “ re- discovered” 
during the past year. Now, the shoal lying nearly in the track 
of the mail steamer running between Marseilles, Malta, and Alex- 
andria, tins information was speedily communicated to the Times, 
and produced a rejoinder shoisiiig, that so far from this being a 
re- discovery, or the shoal being unknown, that in 1851, so unsa- 
tisfactory were the examinations, which represented the shoal to 
have sunk to a depth of 36 fathoms, that it was re-examined by 
the Scourge steam-sloop, and only 10 feet of water were found on 
the shallowest part ; and this information, with the form of the 
shoal, was sketched in a chart, issued from the Admiralty Hydro- 
grapher’s office, and locally made known at Malta. Another 
examination was made in 1852, wdien the shoal was apparently 
unchanged. The 36-fathom bank, which had been mistaken for 
Graham’s Shoal in previous surveys between 1841 and 1851, will 
be seen marked on the same chart, and is now called “ Ramsay 
Patch.” 


PERMIAN ROCKS. 

Sir Roderick Murchison has read to the British Association 
a paper on **The Permian Hocks of the North-West of England,” 
in which he described the Permian rocks as the newest palieozoic 
deposits forming a natural group characterized by community of 
animal and vegetable life existing in various parts of Europe. 

* Fully described in the ilrca»a of Sexenee and Art, 1832, by the Editor of 

Ihe present rolume, 1864. 
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The following abstract of this paper is from a letter by Sir Uodo- 
rick Murchison, in correction of a x)reviou8 Report • — G-eolo- 
gists well know that there is an important development of these 
rocks (of which the magnesian limestone forms the principal part) 
in the county of Ruiham, whence they range southwards to 
Nottingham. In the east of JCngland there exists no such grand 
exhibition of the lower member of the permian group (the 
TOthliegende of the Germans) as that which is displayed in the north- 
western counties of Westmoreland, Cumbeiland, and Lancashire, 
in which this lower permian is an enormous accumulation of red 
sandstone and breccia. In these counties the permian group 
assumes a tripartite character, and consists of the before- men- 
tioned infcrioi sandstones, a central magnesian limestone, and an 
ujiper sandstone, which is largely exhibited at St. Bees’-head and 
other })laces ; the same trijiarlite arrangement being there main- 
tained as that which Sir Roderick pointed out many years ago as 
prevailing in Germany and Russia. 

“The name of permian, sugge.sted for the group which lies be- 
tween the carhonllerous rocks and the new red sandstone or trias, 
wasiiroposed by Sir Roderick in 1814, because these rocks, which 
previously had no collective name, were found by himself and 
associates to extend over a vast legioii of Russia (much laiger 
th.in France), of which the aneiciit kingdom of Perinia formed a 
part. The name has now been g-nieially adopted by English, 
Fiench, and American geologists to designate the uppermost 
division of the j)i unary or palmozoic seiios. 

“Many years ago the diief mom her of these rocks (the mag- 
nesian limestone and its relatives) was admirably described by 
Professor Sedgwick, and recently the order and succession have 
been extensively traced by Mr Bmney and Professoi Harknesa 
in the north-west of England.” In a recent examination of these 
deposits 111 Guiiiherlaiid and Lancashire, in company with the last- 
named geologist, Sir Roderick made tiic communication in ques- 
tion, one of the principal features of which was the determination 
of tlie leal age of the gi*eat and valuable deposits of the haematite 
iron ore of Cumberland and Lancashiie, by showing that some of 
these are actually worked through a cover of permian brecchia, 
thus proving that this one W'as formed in the palaeozoic era, as 
had been suggested by Professor Phillips. 

This discovery enriched his Permian group, and it showed that 
that period of the earth, so remaikable in Germany for the up- 
pouring of porphyry, and the great change which took place m 
the earth after the formation of coal, enriched the Permian sys- 
tem by the formation of a deposit of the richest and most valuable 
mineral in the British isles. 
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NEW REGISTERING BAROMETER. 

Mr. Joseph Casartelli has exhibited to the Literaiy and 
Philosophical Society of Manchester a new Registering Barometer. 
The tube in this instrument is Gay-Lussac’s, or the syphon form, 
and is enclosed in a mahogany case, in which is an eight-day 
clock. The arrangement is such that at the completion of every 
hour the hammer of the clock strikes upon a portion of the ap- 
paratus, W’hich impels the index point on to the drum and pierces 
a hole in the diagram ; thus forming an hourly record of the 
height of the barometer from week to week. 


RAIN-PALL IN LONDON. 

A PAPER has been read to the Literary and Philosophical 
♦Society of Manchester ^*On the number of Days on which Rain 
falls annually in London, from observations made during the 56 
years, 1807— 1862.” byG. V. Vernon, F.R.A S. 

This paper has been compiled to meet, to some extent, inquiries 
which have from time to time been made by medical men and 
others as to the number of days on which rain falls annually at 
any station. Of course, the remarks only apply to London and 
its immediate neighbourhood. 

Howard's CUmaic of London has been used for the years 1807 
to 1881, Philosophical Transactions for the years 1832 to 1840, 
and the Greenwich Observations for the years 1841 to 1862. Dur- 
ing the entire period of 56 years no month occurred in which 
rain did not fall. 

The minimum number of days occurred in 1832, the cholera 
year, and 1834 ; the number of days being 86 and 82 respectively. 
The maximum number occurred in 1848, the number being 223 
days. 

The mean monthly values are as follow : — 


Mean number of days 

Mean number of days 

Month. on >\hich rain fell. 

Month, on livhich ram lell. 

January . .. 

, .. 13*4 

July 

. 13-0 

February ... . 

12-4 

August 

... 12-9 

March 

11-9 

Beptember 

.. 12-7 

April 

. ... 12'7 

October 

... 14-4 

May 

12 7 

November 

... 13*6 

June 

. ... 12-0 

December 

.. 18-6 



Year 

.. 166*3 


Taking the quarterly values, we find that rain falls on the 
greatest number of days in autumn, and the least in spring. 
Taking the means of five yearly periods, there appears to be a 



ASTEONOMICAL AND METEOEOLOOTCiL PHENOMENA. 271 


kind of periodicity in the number of days on which rain falls, 
having a maximum in 1813 to 1817, and a minimum in 1843 


to 1847. 


POBMATION OP HAIL. 

Father Sanna-Solaro has laid before the French Academy of 
Sciences a new theory respecting this meteor, the formation of 
which he has imitated. At present meteorologists consider that 
hail is formed in the atmosphere by successive incrustations 
upon a nucleus. He believes that hailstones are produced at 
once nearly in the state in which they fall ;* that congelation 
begins with the exterior ; that the liquid in contact with the 
crust cools, and the bubble of air is converged towards the centre 
— this latter finally bursts the shell, and the congelation of a new 
layer takes place. This latter is formed of two parts — one de- 
prived of air and transjjarent, the other containing bubbles of air 
and opaque. If the hailstones reach the ground before perfect 
congelation, their centre will contain bubbles of air, water, and 
icicles ; but if the congelation be suddenly completed, the nucleus 
will resemble snow. The Father has frozen different quantities 
of water in caoutchouc envelopes quite transparent, and states 
that he has obtained artificially all the above-mentioned pheno- 
mena, and that between the natural and artificial hailstones the 
only difference is, that the number of the layers, for equal volumes, 
is greater in the latter. The details are given in the memoir, which 
is printed in the Compies Rendif^, — Illustrated London News, 


NEW BAROMETRICAL OBSERVATIONS. 

We read the following passage in the Comerclo de Lima of 
January, 8, 1863 : — Lately a large barometer has been erected 
in the National Astronomical Observatory of Santiago de Chile. 
Hy this instrument has been observed a singular phenomenon new 
to science. We know, particularly through the observations of 
Humboldt, that the barometer rises and falls during the day in a 
peculiar manner, being at its maximum height at 10 a.m. and at 
10 p.m., whilst the lowest readings are between 4 p.m. and 4 a.m. 
The regularity of this periodical movement within the tropics is 
such during the year, that Humboldt could tell the time within 
fifteen minutes. This movement has been observed with much 
regularity in Santiago de Chile during the winter and summer 
months ; but in the month of February the movement entirely 
ceases, showing tlien only the ordinary maximum and minimum 
heights in the twenty- four hours. Seflor Moesta has tried to ex- 
plain this occurrence, and has demonstrated mathematically that 
the oscillatory movement of the barometer is produced by the 
sun’s power, analogous to that of gravitation, and that the said 
movement ought to disappear in the month of February in eon- 
sequence of the great variation of temperature during the course 
of the day. Thus the interesting result has been arrived at, that 
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by virtue of the sun’s power a movement is manifested in the* 
atmosphere analogous to the action of the tides ; and it is this that 
causes the rise and fall of the barometrical column in Santiago, 
about ‘l'3of a raillimbtre.’ This force exercised by the sun 
cannot be what is generally known as that of attraction ; but it 
is the same electric force winch causes the diurnal variations of 
the magnetic compass, and the same that produces such visible 
changes in the forms of comets whenever they approach the vicinity 
of the sun.” 


WEATHER rUFDlCTION, 

M. Babinet, who is not of M. Mathieu de la Drdme’s opinion 
as to the possibility of Predicting the Weather many weeks before- 
hand, nevertheless believes in the possibility of doing so within a 
couple of days. In his Meteorological Bulletin he observes that 
when the Seme rises at Fontainebleau eveiyone predicts with cer- 
tainty that it will rise at Pans. Now, for exactly the same reason, 
when the barometer shows us a diminution of pressure in the air 
in various places and an inciease in another, it m.iy be salely 
argued that a mass of air has accumulated in the latter jiUce to 
the detriment of the others, so that there are, so to say, vacant 
spaces into which new air will rush, causing storms and gales, &c. 
This is, in point of fact, the whole theory by which storms may 
be predicted a few days belorehand. 

THE WEATHER. 

Admiral FitzBoy has made his Annual Keport to Mr. Milner 
Gibson, President of the Board of Trade, in which he gives the 
general summary of results obtained from the practical ajiphca- 
tion of meteorology to every-tlay use. The results of such utiliza- 
ti(m of facts are shown by two papers appended to this repoi t, 
winch give statements of wind and weather following every in- 
stance of making our cautionary signals. These results are r*er- 
tainly remaikable ; indicating avast amount of saving through 
the wainings sent from London. 

Applications have been made for the cautionary signals from 
no less than fifty -four of the }»laces on our coasts, and as some of 
these have been preferred but recmtlt/. they are evidence of delibe- 
rate consideration, and of the value attached to the fact that by 
means of our regular reporting stations and the Coast Guard, 
aided by the organization effected locally in some distncts, all the 
coasts of Great Biitain and Ireland to which the telegraph extends 
(including the Isles of Man, Jersey, and Heligoland) can now be 
warned of coming dangers in less than one hour. 

More than this, however, h.is already been effected, and more 
is in piospect. From France we receive telegrams twice a day : 
in the early morning from Rochefort, L’Orient, and Brest, which 
telegrams reach London as soon as our own from Ireland or Scot- 
land ; and in the afternoon, through Pans, from Lisbon, Bayonne 
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Brest, Helder, and Copenhagen. In exchange for which reports 
we send daily reports to Paris Observatory from seven places ; 
and to Calais — for the French coast specially — at eleven, besides 
such occasional warnings as may be useful to the French north- 
west coasts, including our Channel Islands. 

During 1862, many foreigners examined the arrangements at 
the office in London, and four of those gentlemen (who were 
accredited to high positions at the Exhibition) expressed inten- 
tions of establishing similar arrangements (on a smaller scale) in 
their respective countries — namely, France, Italy, Hanover, and 
llussia. 

In the last autumn France commenced arrangements for a sys- 
tem of coast telegraphy for ordinary weather as well as for storms, 
and within the last few weeks Admiral Fitzroy has heard from 
the officer at Pans, appointed to conduct this service, that he has 
organized eighteen stations on the French coast. 

Especially referring to persons who would have the warning 
signals, but not the * forecasts’ (lesults of considerations on which 
the dgnals dcj^evd), Admiral Fitzroy quotes from his ‘ Weather 
Hook’ the following words: — ‘Frequently, remaiks in favour of 
the cautionary signals, but in depreciation of the forecasts, have 
been made. Their author now begs to say that it is ontg by 
closely forecasting the coming weather, and by keejiing atmo- 
Bpheric conditions continuouslv present to mind, that judicious 
storm warnings can be given. Forecasts grow out of statical facts, 
and signals are their fiuit.’ 

“ To show some of the concordant opinions of such forecasts 
entertained in France and Scotland, in Ireland and England, I 
might quote numerous printed or written passages. In this Re- 
port, however, I will only obseive that the views and expressions 
of seafaring men, of the maritime population in general, of the 
( -oast-duard, and of her IVIajesty’s officeis in command, are re- 
markably favourable. 

“Perhaps it may be asked, ‘On what metcorologic conditions 
or changes are the forecasts based They depend (may be briefly 
ixiplied) on considering the atmosphci*' as a lighter ocean, having 
currents, elastic expansibility, equilibrium, momentum or inertia, 
chemical alterations, and extreme sensibility to heat or cohl, its 
chief motors ; and on knowing the statical conditions of air in this 
oceanic envelope at many places simultaneously, likewise again 
similarly after certain intervals of time, by which means intercom- 
parisons are made, showing the relative conditions and causations 
whence dynamic effects originate. These dynamic motions are 
proportional to disturbances of level, like those caused by a head 
of water, to inequalities of temperature and consequent chemical 
changes, with more or less electric action. I’hey are our winds, 
and may be softly gentle, or as heavily boisterous as in a tempest^ 
of wiiich differences, through all degrees, instruinerital means and 
telegraphy now give available information. To utilize their indi- 
cations adequately, a central office should know the natural and 



274 


TEiLH-BOOK OF FACTS. 


general atmospheric movements, with their disturbing causes, even 
as a pilot knows the varieties of streams and eddies in a wide 
estuary. 

“The whole mai> of a region (say the British Islands) should 
be outlined in the mind, as the estuary with its shoals is mentally 
visible to the pilot. The normal tendency of the whole atmosphere 
(in our latitudes) to move eastward while crossed or variously in- 
terfered with by polar or tropical currents, that in course of seasons 
cause every variety of wind and weather, should be always con- 
sidered, and then, with due allowances made for gradual advances 
from w'estward, for effects of land and dilFcrences of temperature — 
good forecasts may be generally drawn. 

‘‘ The daily forecasts so extensively, yet without public cost, 
sent everywhere by the newspapers (whether the full tables are 
l>ublishe(l by them or not), together with the regular tabulation of 
facts observed in numeious and widely- separated places, afford 
general information now highly aiipreciated by a very large and 
increasing majority, although they arc at present only tentative, 
and liable to errors of judgment in drawing conclusions, however 
reliable the facts.” 


WATERSPOUTS. 

On Oct. 29, at Kirkhani, Preston, the wind had been blowing 
strong for several hours until about 10 a.m., when the clouds be- 
came unusually daik and heavy, so that the town of Kirkhain was 
much darker than has ever been previously observed at that time 
of day during the heaviest storms in winter. The gale increased 
to a hurricane, and a peculiar whirling motion was perceived in 
the air for several minutes, during which heavy drops of min were 
falling. This was succeeded by a deluge of ram, which can only 
be compared to a waterspout The Willow Catholic Chapel and 
the Union workhouse were wrapped in a comjdete [sheet of water, 
and most of the houses were partially unroofed by the violence of 
the wind. The peculiar whirling or circular motion in the air in- 
creased with tenfold force, and seemed to cany all before it. The 
water streamed in a torrent, in some i)laceb six feet deep ; the 
whole lasted about 25 minutes. 

September 4, Mr. Lowe writes from Durham • — A very fine 
waterspout was seen to-day by myself, Captain A. S. H. Lowe, 
and a guide. We w'ere crossing AViddi hank Fell, from High Force 
to the Cauldron Snout, and the waterspout was over Cronkley- 
moor (about 1^ mile off). The morning had been exceedingly 
fine and hot, with a brisk N.N. W. wind. From half-past 10 o’clock 
there were many thunder-clouds round the hoi iron, which increased 
much in size after the vraterspout had disappeared. The water- 
spout was formed in a small cumulus, which afterwards became a 
thunderstorm, from which thunder was lieaixl at 12h. 5m. east of 
us. This storm passed down the valley of the Tees, being violent 
at Middleton, Langley Beck, Barnard Castle, and Darlington. 
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The waterspout was first seen at llh. ISm. a.m., lastinj^ to llh. 
19m. 15s., when it became hid by clouds. The motion was 
easterly, passing from Cronkley-moor (and Carr fhaggs in the far 
distance) across the Tees at Langdon Fell. Its diameter varied 
from 10 min. to a deg., and the length from 35 deg. to 10 deg. 
It was somewhat white and very opaque, having exceedingly well- 
defined sharp edges, around which was a fog-hke vapour, having 
a direct motion. Its great singularity was the rapid changes in 
form which it underwent — at first nearly straight, then curved, 
and afterwards wavy and snake-like, at one time not unlike a flash 
of forked lightning. For the first 14 minute the waterspout 
almost touched the ground, after which it became higher. So 
perfect an example seen under favourable circumstances is of rare 
occurrence. 


GllEAT METEOR. 

A LUMINOUS Meteor of the first order has been observed (it is said 
for the first time) telescopically by M. Julius Schmidt, of Athens. 
We select some particulars from Les Mondes, On Oct. 19 last, at 
five minutes past two o’clock, he observed a shooting star of the 
fourth magnitude slowly pioceeding between the Hare and the 
Dove. In three or four seconds it equalled Sirius in brightness. 
It traversed Eridanus slowly towards the west, diffusing so much 
light that all the stars disappeaiod ; and it gave a greenish hue to 
the Acropolis, the city, and the surrounding country. For one 
second it was a dazzling bolide, with a diameter estimated at about 
ten or fifteen minutes. M. Schmidt then placed his eye to the 
telescope and followed the meteor fourteen seconds. He saw no 
more a single luminous body, but two gieenirtli-yellow biilliant 
bodies, like elongated drops, one follovving the othei, each accom- 
panied by a reddish trail distiibuted like spaiks in the tail of the 
meteor. This extraordinaiy observation was leported to the 
Academy of Vienna, and has been transmitted to I\i. Quetelet and 
Ml. Greg, of Manchester. 

SHOOTING STARS OF AUGUST, 1SC3. 

M. Coulvier-Gravier has laid before the French Academy of 
Sciences his Annual Eeport on these meteoric phenomena. 

The results of the exammation of his table show that, setting out with two 
observations on the 17th and Ibth of July last, then* were, foi the mean 
hourly number at midnight, with a clear sky, only 7 3 stars. Afterwards, 
taking the mean of three obseri ations, we have, for J uly 23, 2t», 27, 10 3 stars ; 
for Aug. 3, 4, 5, 20'4 stars ; lur Aug. b, 7, 8, 21 1 stars. The numbers for 
Aug 9 were 30 5; for Aug 10,1212, for Aug. 11, IS'C ; for Aug. 12, 161; 
for Aug. 13, 38*2 , and for Aug. 11 only 20 8. In August, 1861, M. Coulvier- 
Gravier drew the attention ol the Academy to the tact that the year 1858 
marked the term ot the descend n.g march ol the jihenomeiiou since the epoch 
of its greatest height, — the year 1818 when the mean hourly number for Aug. 
9, 10, 11, was 110 shooting stars, lii 1858 the number had descended to 39 3 ; 
in 18G3 it has risen to 66 7, an increase ot 27 4 stars. “We may now,” 
says M Coulvier-Gravier, “ hope for the re-appearaiue of those phenomena 
ol August 111 all their magnificence.” 



276 


TEAE-BOOK OF FACTS. 


Dr. Heis states that on Aug. 10 the number of shooting stars seen was so 
great that the smaller ones could hardly be reckoned. The observers were so 
placed that they could freely 8ur\ey the whole of the horizon, a compartment 
of which was allotted to each observer, means being taken that no star should 
be twice noted. The brilhauey and length of the tram of these stars were 
very remarkable. The most of them had their point of divergence with 
constellation Perseus. 

Mr. Crumplen, at Mr. Slater’s Observatory, Euston-road, considers the 
above one of the finest displays for many 3 'ear 8 . 

There were a largo number on August 9, which do not seem to have 
attracted much attention. On the lOth, saj's Mr. Crumplen, we obsersed 
upwards of twenty, which equalled or surpassed stars of the first magnitude. 

Most of these were accompanied with brilliant trains, some of them enduring 
several minutes, and undergoing reniarkalile changes, especially when viewed 
with ))roper optical })ower. Thus a meteor seen at lOh 48m p m. (Green- 
wich mean time) left a tram visible 4’j minutes, which curled up, assumed a 
semicircular shape, and then gradually laded from the extremities to the 
centre. 

A question coinmonly asked is their height nbo\e the surface of the eartli. 
This m most cases is ^eiy considei utile, and will not admit of the theory of 
their atmospheric origin. In August, 1861, the parallax of one gave an 
altitude ol 126 miles, llie meteor tra\ersing a course of J7G miles m five or six 
seconds. 

On Aug. 10 M. Julius Schmidt, while passing from the Isle of Corfu to 
Ithaca, counted the greatest iiunilx'r ol lh(‘se meteois which ho had yet 
observed— 113 in an hour, between one and two a.m. 


THE SCN’s distance FROM THE EARTH. 

Mr. Stone, pnnciptil assistant at the Ko3\'il Observaioiy, 
Greenwich, has coiniileted the calculations of the mean horizontal 
parallax of the sun, as deduced from observations made at Grecn- 
wnch on the planet Mars at his recent opposition, compared with 
otlier similar cbsei vations made in Austtalia. The result is that 
the heretofore received mean distance of the earth from tlie sun 
must he diminished by about tliiee millions of miles ' The neces- 
sity of this reduction of distance had been previously suspected 
by M. Leverrier indirectly fiom ceitain planetary disturbances, 
which appeared to reijuiie an increase of tlie earth’s mass coni- 
jiared with that of the sun. The Greenwich observations give 
8" *97 for the sun’s mean horizontal paiallax. Dr. Winnecke, 
from observations on Mars made in Germany compared W’ith 
others made at the Cape of Good Hope, obtains 8" *96 for this ele- 
ment. M. Level lier, fiom planetary disturbances, suspected 
8" *95 ’ The close coincidence of these results, thus independently 
obtained, is not only remaikable as indicating extreme accuracy 
of observation, but as an additional confirmation of the fiimness 
of grasp w'lth w’hich giavitation binds together the planetary 
C'Osmos. (See also p. 129 of the present volume.) 

A.STRONOMY AND GEOLOGY. 

jM. 0. Struve, of I’ulkow'a, observes : From certain careful 
comparisons of the latitudes of many places in the neighbourhood 
of Moscow, obtained by astronomical processes, compared with 
those obtained by geodetic ti iangulation, it became manifest that 
Moscow stands near to the edge of a huge ellifitical bowd consist- 
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ill" of materials lighter than those of the average density of the 
earth’s crust. This bowl or trough is about 28 miles wide from 
north to south, and exceeds 40 miles in an easterly direction. 
The interest of the observation does not terminate with the par- 
ticular case of Moscow, but seems to indicate that henceforth in 
all instrumental determinations depending on the level or the 
plumbdine, attention must be given to the lithological character for 
the place of observation. Here, again, is a point of contact be- 
tween the two antithetical sciences of astronomy and geology. 

IIE.SEAIICHES ON THE MOON. 

Prof. Phillips has read to the British Association the follow- 
ing new results • — The author having on previous occasions pre- 
sented Ills view’s as to the methods and objects of research in the 
moon, was desirous now to state a few results, and exhibit a few 
drawings, the fruit of recent examinations of the moon by means 
of a new ecjuatorial by (!ooLe, w'lUi an object-glass of 6 inches.* 
Jn sketching ring nujuntains, such as Theophilus and Posidonius, 
the author has been greatly interested by the changes of aspect 
which even a siiiall alteration in the angles of elevation and azi- 
muth respectively ])roduce in the shadows and lights. Taking an 
exani])le from Cyiillus, with its rocky inteiior, and fi'ting attention 
on the nearly ccntial mountain, it always ap))ear.s in the morning 
light to liavo two piinci])al unpeifoiated masses, lly a slight 
change in the direction of the liglit, the division of these masses 
is deeply shaded on the north oi deeply shaded on the south, and 
the figure of the masses— 'i.c , the Lniit of light and shade seems 
alteicd. A slight change in the angle of elevation of the incident 
light makes moie remaikable difiereiiccs. On Posidonius, which 
is a low, nearly level jdateaii, wntluii model ately raised borders, 
the mid-morning light shows with beautiful distinctness the shield- 
like disc of the mountain, with iiariow broken walls, and in the 
interior, broad, easy undulations, one large and several smaller 
crateis. In earlier morning more craters appear and the interior 
ridges gather to form a broken terrace suboidiiiate to the principal 
ridge. This circumstance of an interior broken terrace, under 
the high main ring of mountain, is very frequent, but it is often 
concealed by the shadow of the great ridge in caily morning sha- 
dows. To sec it emerge into half-lights, and finally to distinct 
digitations and variously diiectcd ridges, as the light falls at 
increasing angles, is a very beautiful sight. But it is chiefly to 
the variations in the central masses of lunar mountains and their 
physical bearings that the author wishes to direct attention. 

Many smaller mountains are simjdy like cups set in saucers, 
while others contain only one central or several dispersed cups. 
In Plato is a nearly central veiy small cup, bright, and giving a 
distinct shadow on the grey ground, as seen by Mr. Lockyer, Mr. 

* Ho has also observed the aspect of the Sun, but on this subject he reserves 
his remarks. 
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Birt, and Prof. Phillips himself. But in the centre of many 
of the larger mountains, as Copernicus, Gassendi and Theo- 
philus, is a large mass of broken rocky country, 5000 or 6000 
feet high, with buttresses passing off into collateral ridges, or an 
undulated surface of low ridges and hollows. The most remark- 
able object of this kind which the author has yet observed with 
attention is in Thcophilus, of wdiich mountain two drawings are 
given, in which the author places equal confidence, except that 
the later drawing may have the advantage of more experience. 
The central mass is seen undci pow’ers of 200 — 400 (the best per- 
formance is from 200 to 300), and appears as a large conical mass 
of rocks about 15 miles in diameter, and divided by dce[) chasms 
radiating from the centre. The rock -masses between these deep 
clefts are bright and shining, the clefts widen towards the centre, 
the eastern side is more diversified than the western, and like the 
southern side has long cxcurrent buttresses. As the light growls 
on the mountains, point after point of the mass on the eastern 
side comes out of the shade, and the 'yvhole figure resembles an 
uplifted mass which broke wdth radiating cracks in the act of 
elevation. Excepting in steepness, this lesembles the theoretical 
Mont d’Or of De Beaumont ; and as there is no mark of cups or 
craters in this mass of broken giound the author is disposed to 
regard its origin as really due to the disjilaccment of a solidified 
part of the moon’s crust. He might be justified by Prof. Secchi’s 
drawing of (lopcrnicus, in inquiring if the low excurrent but- 
tresses may indicate issues of lava on the southern and western 
sides ^ On the whole, the author is confirmed in the opinion he 
has elsewhere expressed, that on the moon’s face arc features 
more strongly marked than on our own globe, which, rightly 
studied, may lead to a knowledge of volcanic action under grander 
and simpler conditions than have jirevailed on the earth during 
the }^riod of sub-aerial volcanoes. The author also exhibited a 
drawing of Aristarchus, showing some undescribed features in tlie 
aspect of that, the highest part of the moon’s surface. 

Any member of the Section w^ho went to see the ]irocess of 
extracting the silver from lead ore would have an opportunity of 
witnessing, on a small scale, causes in operation pioducing exactly 
similar effects to those observed on the suiface of the moon. 
After the process was completed, and the litharge all blown off 
from the pure silver, tlie o])servei would be very apt to go away, 
nothing apparently remaining to be seen ; but, if he w'aited i'or a 
short time, as the mass of silver cooled, he W’ould soon see its 
surface torn up by explosions from within, caused, as he (Pro- 
fessor Phillips) believed, by the extrication of oxygen gas, and 
elevations and fissures produced exactly resembling those on the 
surface of the moon as observed in the best instruments. 
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Tho moan temperature of the air for the year was 60°‘3, being 1° above the^ 
average; the temperature of the dew-point was 41° 3. The average weight 
of water in a cubic foot of air w'as 3 4 grains. The mean degree ot huraidit> 
was 80, complete saturation being represented by 100. Rain fell on 131 days, 
being 4H less m number than in 1862 , and the amount fallen was 20 inches, 
being (>} nearly less in amount than in the preceding year. 

The warm weatlier whieli set in on TOeoember 3, 1802 (see the Tear JBooJc 
of last year), continued with slight exception to May 17. A nonod of 9 days 
follow'cd, eompnsod between May 18th and May 26th, during wliieli the average 
daily deheicncy w'as no less than 0'^, this was succeeded by one of like duration, 
but of opposite cliaracter ; the average daily excess being 3^“; and from the 5th 
Jnnelo the end of themouth, therewas a delicieney averaging2i° daily. From 
July Ist to l.)ih, excepting two davs, the temperature of the air w as in excess ol 
the average to the amount of ‘ij"* dail>. A cold period follow^ed, which con- 
tinued till the Ist of August, during w'hich the average daily delicieney 
amounted to 84", and was then followed by a warm period extending till the 
16th August , the excess of temperature amounting to 3^° daily. On July 10th 
the temjierature loll to 22^ m the air, and to a iiuieli lower point on tlie 
ground, at m(»st places norl fi ol London Here it w as generally cold. A generally 
cold period set in on the 17th August, and continued to October 9th, a period 
of 51 da} a, during w Inch the daily delieienex exceeded 2°. From October lOth, 
with the exception of the period between Oct 23nl to Novembe»* 9th, when 
tliere was an average deficieney ol 1 ' daily, to the end of the year, ihe weather 
W'as warm, averaging an excess of 4^ dailv The temiierature of December 1862 
was in excess, as well as those of January and Fehniarv, 1863, and the mean 
temperature of these 3 montlis, , 12 ’ 5, isdislinguisbedby being one of tin* 
w.irmest on record. In tlie preceding 92 years the warmest winter of all was 
that of 1795, its mean temperature 43-^ 2, this was closelv approached m the 
years lH3t and 1846, in each ol which the value was 43^1 ; and these are 
the only instances of a liigher teinperatuie since tin* vear 1771. In the year 
1848 the temperature of the same period was 42^ 1, closelv appro.vimating lo 
the present The month ol March this year was also warm, which was not 
thi* case in 170** 

The mean temperature of the months Jauuarx’. February, and March, 1863 
was 42^6; in the x ear 18 tl it was for the same period 42 ' 9 , in 1811* it w’as 4‘L 6, 
and these are the only instanees, so far as trustworthy obsen alums extend, of 
an excess o\ er the t('mperuture ol the first 3 months ol 1 he jiresent x ear The 
mean temperature ot tlie l< months ending March, w as 42^ 9 , in 1 he } ear 1846, it 
was 43^ 1; and inl834, it was43^.1, so that the leniperature at the beginning i»f 
tins vear may be considered as high as ever was experienced. I'he averag** 
monthlv temperature of the air Irom December 1862 to April 1863, was 4 1'’ 1 , in 
the years ls21 and 1822, the teinpeiature lor the same period was 4t°'2, being 
practically the same ns in ]s61 , 111 no other Himilur period, fiom 1771, has the 
temperature been so bigJi, so that we m.iv (uirlv conclude tliat tlie leniperature 
of the 5 mouths ending April 1S<>.1, is distinguished as having been the highest 
on record Ihe nearest ajiproach to this high temperature was in the period 
ending April 1796, when il was 4.3'’ i, lu 1854 it was 43°'(>, in IHtBitwas 
4J’‘9 , and m 1859 it was 4:r 5 

The mean temperature of January was 41”2, being higher than any January 
since 1853. 

The mean temperature of February was 42'^'!, being Ihe same as m IHfd ; 
one degree lower than in 1859, but, with these exceptions, the highest since 
the year 1850. 

The mean temperature of March was IT 9, with the exception of 1859, w'hcii 
t was 46 ^'4, the warmest since the year 1842 

The mean temperature of Ajiril was t9"'l, being higher than in any Apri 
since 1844. 

The highest temperature in the year was 86® in July, and the lowest w'as 
26^a in December. 

The mean weight of a cubic foot of nir was greatest in Feliruurv', wlien it 
was 557 grains, and least 111 August, when it was 527 grams, and the monthly' 
average for the year was nearly the mean of these values, or 541 grains, 
bemg the same as m the year 18* 2. 
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LIST OF PERSONS EMINENT IN SCIENCE OR ART, 18G3. 

Ho EACH Yhenet, the celebrated Freneli painter. 

John Buegkss, painter in water colours. 

Lieutknant-Gkneeal Sie James Outeam, military engineer, son of the 
well-known Derbyshire enpneer. 

Edwakd Tayloe, professor ot music in Gresham College. 

Augustus Leopold JCgg, K.A. 

Richaed Tayloe, philology and science. 

Biu George Cornfw all Lewis, Hart., philosophical writer. 

Dr. Eichaed Fowler, natural philosophy. 

Batista Amici, Italian astronomer. 

William Mulready, R A. 

Alfbed Fowler, civ’l engineer. 

John Clark, I he mientor of The ’Mtjriorama^ Urauui's Min'ror^ Sec. 

JosKPu Gwilt, F.S a, architect and antiquary; his scientitie treatises, 
and his “ Ene^’clopa'dia of Architecture,*' are able works. 

Db. John Roiikbt Kinauv-N, Professor of Zoology in the Go^e^nment 
School of Mines, and one of the Honorary Secretaries of the Natural 
History Society of Dublin. lie was a zealous and able naturalist, de- 
voting his attention specially to the recent Crustacea, and contributed 
many new species to the Fauna and Flora of Ireland 

Bichabd Qujlleh Cougu, the son of Mr. .Jonathan Couch, of Polperra, 
the iehthyologiat and naturalist 11. (^, Couch’s researches into the 
metainorplioses of the Crustacea vrere appreciated by all naturalists, 
most of all by Mr Bell, who quoted bmi for many facts then new to 

, science. He was one of the secretaries and curators of the Natural 
History and Antiquarian Society, lor which lie wrote a variety of paiiers 
oil British Fishes, Crustacea, and kindred subjects He became a 
member of flic Roy ul Geological Soeielj-^ot Cornwall, then curator and 
subsoqueiilly secretary and curator, contributing to its Ti anxuvtiontt 
many papers, and annually writing a Report of the progress made in 
examining the geology of Cornwall. — Alltpuinm. 

John Shkepsuanks, brother of the astionorner, hut belter known as the 
munifieont donor of the Sheepshanks GallcrN, worth ; yet, for 

this princely gift, Mr Sheepshanks did not recede any honorary reeorn- 
pence licsides mere thanks. We agree with the Editor ot The Build er^ 
that “ An Order of Merit is much wanted in this country as a legitimate 
reeognizanec of jiulilie benefactors , but, in the ease of Mr Sbeej'shanks, 
and Mr. Vernon, the grunt of such an older might have been olberwisp 
supplied.” 

James B. Running, twenty years architect to the City of London. During 
this period he designed and superintended the execution ot more great 
pubbe works than any of his predPcesM.trs. The cost of these amounted 
to upwards of three-quarters of annlliou sterling Mr. Running was the 
architect of the Freemen’s Orphan School, Rillmgsgate Market, the 
CoalExch'inge, the Now Cattle Market, Hie City Prison at Hollow av, 
and the new' Lunatic Asylum, llis last im])ortiint duty was that of de- 
signing the arehiteetural works piepared on the oeension of the entrance 
ot the Prince and Princess ot Wales into the City, allowed to l>e sue- 
cessful and anpropriate, yet. as unrecognised as Mr. Sheepshanks’s gift, 
save l>y public admiration. In some countries of the t'ontinent, Mr. 
Runniug ANould have been decorated with an Order of Merit lor such 
a labour 

James Ffnton, consulting engineer to the Low Moor Iron Coimumy, In 
early life, IMr. Fenton w'ss for some time employed, under Brunei, on 
the Groat Western Railway, next on the Leeds aud Tliirsk hue; manager 
of the Railway Foundry, Leeds. Among the various works he executed 
w'hile in that position may be mentioned the Jenny Liml class of engine — 
a ela.ss possessing great simplicity, and combining steadiness with speed 
so highly were these engines thought of on some hues, that they became 
adopted as the type for all their passenger engines. 
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Pbofebsor EiLHAED’MiTsrHTSRLirn, of Berlin. “ He had lone been known 
as one of the ablest philosophical chemists of the day, and the estimation 
in which he was held was exemplified by the numbers who attended his 
classes in the University of Berlin, and the Fnedrich-Wilhelms-Institut, 
in that city. His wntiiiprs embrace a wide range in chemical science, and 
may be found in the publications of the Academy of Sciences of Berlin, 
of which hew'as a member, and in German perio ticals. Besides these he 
was the author ot a Lehrhitth der Chemte, in two volumes, which has 
passed through two editions, and has been translated into French. Hr, 
Mitseherhch was elected a Foreign Member of the Royal Society m 1828 ; 
and in 1829 one of the Royal Medals was aw'arded to him tor his ‘Dis- 
coveries relating to the Laws of Crystallization and the properties of 
Crystals.’ It is, perhaps, by his researches into the phenomena of crys- 
tallography that he will be best remembered.” — Atheiupum. 

HrifiiT Archee, the inventor of the machine for perlorating postage label 
stamps, for this invention Mr. Archer is understood to have received 
from the government, 40(X)/ The eircumstances of the arrangement are 
detailed in a ])am])hlet piihlislusi by Mr. Archer, some years since, in 
which he considered hmiself an illusedmun 

William Buckle, assistant coiner ot the Royal Mint He was for more 
than thirty years, manager ol the Soho Works, lor Messrs. Boulton and 
Watt : hut for twelve years he had occupied the post above-named. 

F. I. Briuell, a painter o( high promise 

Joshua Fielu, F R 8 , of the lirm of Maudshw and Field, engineers. He w'as 
one ol the lounders of the Institution ot Civil Engineers, in 1817 ; and he 
was one of the earliest Vice-Presidents, holding that olliee until the 18th 
of January, 181«, when he was elected President, being the first ine- 
ehamenl engineer who tilled the chair. “To Mr. Field, in conneetion 
with Mr Maudhlay, niav bi* traced, in a great degree, the origin of Ocean 
Steam Kavigation. I’lic engines ]mt by these gentlemen on board the 
Great Weeiern in March, 18 tS, were so completely suceesstul that they 
long served as a model tor other builders On Sunday, tlie 8lh ot April, 
I8:t8, she started on her first vovage from Bristol with seven passengers, 
and 50 tons of goods, and readied New York on Monday, the 23rii ol 
April, thus accomplishing the 3(t00 miles in 13 days 10 hours Mr Field 
was not more respect <*d for his talent as an engiu(*er, than loved and 
esteemed for his amiable (puihties and fine disposition” {Mechamvtt* 
Maqaztnc). At his funeral, at the cemet erj'-gates were assembled a con- 
siderable number til workmen, jirincijially ekleily men, who have been 
engaged at the works for a long period This was a touching tribute to 
Mr. Field's eminent worth ns a master, 

Samuel Baliiwyn Rogehs, formerlv ol Nant-y-Glo “His age exceeded 90 
years, and ulthougli, by an improvement relating to the matiulacture of 
iron, he largely' eontnhuted to the wealth of others, yet he died in the 
deepest poverty himself. He expressed an earnest wish that ho might 
not be buried in a pauper’s grave, and his brother Freemasons have 
responded to thaf wish lie w. is foimerlv cmploved at large ironworks 
ill South Wales, and committed the indiscretion of publishing Av Mlemen- 
fary Treatise on Irnu Mdallnrgy, He was dismissed from his situation. 
The improvement which he introduced was that of iron bottoms lor 
puddling lurnaees, and it is one of great practical importance It was 
never patented, nor dnl he, I believe, ever receive for it any substantial 
reward. It is true that iron bottoms for certain furnHccs hod been 
previously suggested ; but to Rogers is unquestionably due the merit of 
having first rendered their application jiractieable for juiddling furnaces. 
When he proposed them he was laughed at by some ironmasters of expe- 
rience, yet they are now universally adopted. W'lien the distressed con- 
dition of the poor old man became known — a condition not resulting from 
misconduct on his part— several persons connected with the iron trade 
assisted him with money ; but assistance came too late.” This sad story 
— another instance of the unhappy fate of inventors who, in enriching 
others, have unpov erished themselves— appeared in the 2'tmes a few days 
after Mr. Rogers’s death. 

<xSKEBAit SiE Joshua Jebe, a distinguished officer in Canada, America, 
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and the We?t Indies ; but latterly Las been more prominently knovm as 
the founder and promoter of the Ticket-of-leave system. In Ins capacity 
as chairman of the directors of Convict Prisons, lie liad contributed 
several important works upon the subject ot prison discipline, and the 
treatment of convicts. He planned the Ponton\ille prison, completed 
in 1842, at a coat of nearly 100,000/. ; it was first named ‘’The Model 
Prison,” but from the partial success of the plan, its niinio was changed ; 
each cell coat 180/., the cost of a four-roomed houae ' 

De. David Hosweld Hkid, chemist. He had lately been appointed by 
the Federal Government, Medical Inspector to their Sanitary Com- 
mission ; and lie was about to be employed at Washington in ventilating 
the new military luiapitals which have been erected in dillerent parts of 
the country. “ Dr. Kcid,” says the Scotsman, “ was a native ot Edin- 
burgh, grandson of the celebrated Hugo Arnot, the historian of Edin- 
burgh ; and was himself, at one time, an extensively-employed and suc- 
cesstul teacher of chemistry here, llis connexion with the leutilation of 
the Houses of Parliament is but too w'cll known. He ventilated St. 
George's Hall, Liverpool — the only building in the world, he said, in 
which Ins princiiiles of ventilation have been completely carried out. 
The ventilation of this building is considered very successful. Dr. Kcid 
began his public career iii Edinburgh as assistant to the late Dr. Hope, 
Professor of Chemistry in the University, He was also a candidate for 
the chair when Dr. Jtope icsigned.” Dr Held was utii}uestionably an 
able man , and allliougU we have quoted the opiiuon ot the Scotsman, as 
to the ventilaliou ot tin* Hous<‘a of Purhament, wci are siitistied that the 
merits of the system were tlejireeiatcd by cabal and party spirit, and un- 
sparing ridicule. Yet, as Dr. iteid foretold, Ins claims were not altogether 
ignored, but advocated by a public committee of noblemen and gentle- 
men, who took a more even-minded view of Dr Kind’s talent, than it 
served tliejmrpoae of his coll ahnrat curs to acknowledge. 

CHAULiiS IloiiEUT CocKKULLT., Prolessor ot Architecture ni the Koyal 
Academy. “He built the Sun Fire Otiice, HanoMH’ Chapel, Kegeut- 
street, and 8e\eral other cdihces in London; the Tavdor and Kanilolph 
Huildings and the new Public Library at Oxford ; the Gothic Chapid and 
Speech-Koorn at Harrow; the Gothic College at Ijampeter; and the 
Philosophical Institution at Bristol. Mr Coclvcrell wa" as greatly 
esteemed abioad us at home. Oxford made him a D.C L. , J’aria, ni 
1841, one ol the eviht ‘ assocics ctraugers’ ot the A.cMdem\ , Koine, two 
years later, one of the ten ‘nicmbeis of merit' ot St. Luke’s; whilst 
"Munich, Berlin, and Berne accorded to him the honorary membership 
ol their academics lii iSki the Institute ol British Aicliitecture awarded 
to him its lirst gold medal. In conjunction with Mr J. S. Harlord, of 
Blaise Castle, M r Cockerell published lu 1857, JJesrnphous to Michael 
AiKfclo.” — {Afhewpum,) Of Mr Cockerell, one ol the soundest Architects of 
his day, an ably-written appreciative memoir has appeared in i\ic Bail der. 
Among his latest works is the sculpture of St. George’s Hall, Liverpool. 

Henky Kaeuuun, ot Mullothiau, one of the iirst to introduce subsoil })lough- 
iiig, tile draining, and ot her processes of scieiitilic ugneult ure, w Inch hav o 
since been gcn(‘rally adopted. 

Eugene Delacroix, tlio celebrated French painter. “ He produced an im- 
mense number of juctures, and gained almost all the honours of lus pro- 
fession — medals, second (1824), first (1848), grand (1855), — was made 
Knight ot the Legion of Honour (1831), Commander (1855), and Member 
of the Institut (1857), in place ot Delaroche .” — Athentpum 

Bichaud Whatelt, Archbishop of Dublin, one of the first Commissioners 
of National Education m Ireland, an astute logician and pohtical 
economist. 

J. D. Haeding, Artist. 

Bear- Admiual , John WAsntvGTOir, Ilydrographer. 

Camille Bertrand, the professor of medical jurisprudence at the University 
of Montpellier, and the author of the celebrated treatise — Snr la Confor- 
mation osseuie de la Tete chez V Homme et chez hs Animaux vertShrSs. 
This w ork united to the most generalized and exalted conception of the 
subject, a thorough knowledge of the literature ol comparative anatomy. 
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raroly equalled, and ne\ or surpassed. M Bertrand died youn^ ; had be 
lived lonfjor, he would hH\e nmintamed his place in the seientitic ranks 
Bide by side ^^lth Oken, Goethe, Spi\, Owen, Huxley, and Goodsir. Ho, 
howe>er, died tall of honours, aud already in the possession of a glorious 
and untarnished lame. 

William Tookk, F.R.S., President of the Society of Arts, and osioemed 
in the literary and scionlitie eireles for Ins anienity and kindly eneou- 
rageniont of humble merit. He drew the charter of the Society for the 
Ditfusiou of Useful Knowledge. 

Db. Alexander Henderson, author of the Hisforv of Ancient and MoJei'n 
Wirieit, and other works, including the Journal of his Travels m Iceland. 

Joseph Henry Green, F K.S , late President of the General Council of 
Medical Education. Mr. Green commenced his medical studies at the 
nourishing school of the then united hospitals of St Thomas and Guv, 
under the auspices of his uncle, Mr Cline, and of Mr , atterwards Sir 
As tley Cooper. He was subsequently appointed Professor of Anatomy 
to the Royal Academy, and deh\ered lectures nnnuallv at the institutuvn 
on that sulqect. He was appointed President of the General Council of 
Medical Education and Registration hy an unanimous vote ol the mem- 
bers, and discharged the duties ot the otlice to the entire satisfaction of 
his colleagues and of the profession In 1820, he succeeded the younger 
Cline as Surgeon to 8t Thomas’s Hospital, and with Sir Astley Cooper 
then dehvered lectures on surgery aud pathology. As an operative sur- 
p'on he was unequalled in the skill with which ho perlormed that for 
iithotoin), having in 1H27 opeiated m It) cases, and lost only one patient ; 
this success 18 unequallcil in any country, and in any other jicrson's hands . 
In 1830 he was appointed to the professorship ol surgery in King’s Col- 
lege, of w'hich institution he was at the time of his death a member of 
council In 1831 he wrote a pamphlet, called Dixlinciion icithouf Separa- 
tion, addressed to the President of the Royal College of Surgeons, to 
pro^e thiit the distmclion between iihvsician and surgeon did not really 
exist, and that biieh division was highly injurious where it did. About 
this time lie was unfortunate in entering into a wordy warfare with the 
Lancet, about the publication of liis lectures, aud in which he was 
severely handled and totally discomfited. Lecturers now see the advan- 
tage of their lectures being eorreclly reported in the medical papers, 
liom which the pulilic and themselves so largely profit . He w'as (dected 
President of the Royal C\)llegc ol Surgeons m 1S5S — WiUtuin Lau- 
rencL‘, F.R H. 

Samuel Read, formerly member of the Adniiriiltv School of Naval Archi- 
tecture, and more recently master shipwright of Her Majesty’s dock- 
yard at Sheenioss. As a member of the School of Nava) Architecture, 
Mr. Read in early hfe distinguished himself by his scientific attammenta 
and although he had to share with his colleagues ol that school many 
irquries and indignities before he attained to the higher posts of the ship- 
building department ot the Admiralty, he nevertheless was honoured by 
being made a memlier of the Committee ol Reference, the Council of 
Science, and oilier like comniitl cos instituted l>v successive Governments 
for the improvement ol naval architecture. His published writings upon 
the higher blanches of his profession were numerous and ol a very high 
order, and m jiarticular the JiV/>ort.\ onKaial CoaatrMGtea, which bear 
the names of Read, Chatlield, and Creuze, have taken their place among 
the standard works of the Bhipbuilding profession. 

William Templeton, whoso contrihulioiiH to engineering literature have 
been generally esteemed. There isseareely an establishment in England 
where Ins Workshop Companion is not in daily use; and his other works, 
though few', have proved extremely useful to the young engineer. 


The executors of the late James Walker, Esq., have bequeathed to the 
Royal Institution a marble bust ol Prof. Faraday, by Mr. Matthew Noble, 



GENERAL INDEX. 


,\bbeville, Human Jaw at, 262. 
Accidents by Fire, (59 
Acclimatization of Animal and Ye^je- 
table Products, 24>. 

Acclimatization at the Antipodes, 246. 
Acid, tSulphuric, its Action on Lead, 
171. 

Aerial Locomotion by Screw Propel- 
lers, 73. 

Apncultural Machinery, New, 88. 
Air-ciigine, New, 66 
Air, Free, Barometer and Thermome- 
ter, 1.11. 

Aluminium Bronze, 185. 

Aluminium and Platinum, 185. 

Amber, Yellow, 195. 

Anchor, New, b4 
Aniline, the New' Blue, I'tP. 

Animal Lile, Progressue Develop- 
ment ol, 258. 

Antiquity of Man, 262. 

Anvil-block Casting, 85. 

Apartments, Ventilation of, 80. 
Apparatus, Subaqueou.s, 89. 

Aranmore Lighthouse, 91. 
Armour-plates, St Petersburg, 31, 
Armstrong Gun, “ Big Will,” 17. 
Armstrong’s I’arget hxperimcntK, 29. 
Arsenic as a Colouring Medium, 191. 
Arsenic, Combinations of, 190. 
Arsenical Paperhangings. 191. 
Artiticial lllunniiation, 79. 

Astronomer lioyul, lieport of, 127.’ 
Atmolysis, New Analysis ot Gaacs, 214. 
Atmosphere, Quality ot the, 130 
Atmospheric UxygHn, Agency of, 210. 
Auto-typography, Wallis's, 93. 
Azuline, Piesse on, 198. 

Balloon, Nadar’s Great, 7L 
Balloon Observations, by Glaisher,l31. 
Banana, the, 252. 

Barometer, New Registering, 290. 
Barometer and Tlierinometer, Free 
Air, 131. 

Barometrical Observations, New, 271. 
Bathoreometer, the, 153. 

Battery, Russian Iron-clad, 32. 
Berthelot, on the Chemistry of Wine, 
203, 204. 

Shore Ghaut Incline, the, 67. 

Bile, Fatty Matter of, 210. 

Biped Locomotion, Mechanism of, 
229. 

Birds, Eggs of, 233, 


Boiler Incrustations, Substances for 
Removing, 63. 

Boot -cleaning Machine, 96. 

Brain, tJie Human, 138. 

Bread, Pompeian, Analysis of, 197. 
Bridge-buildmg, Page on, 89. 

Bromine in the Dead. Sea Water, 207. 
Building Materials, Preservation and 
Ornamentation oi’, 98. 

CaViles, Submarine Klectnc, 159—163. 
Calabar Bean, the, 254. 

Calculating Machine, New, 127. 
Carbonic Acid m the Air, 217. 

Carlionic Acid m Plants, 217. 

Caron on the Chemistry of Steel, 187 
—189. 

Casemate Battery, 32. 

Chalmers’ Target Experiments, 27. 
Charcoal, Ab8or[>tion ol Gases by, 
217. 

CharimorphoBcope, the, 12 1. 

Charing Cross Railway Bridge I)e- 
serdied, .50 — 64. 

Cheiiiieal Catalysis, 167. 

Chmiiianzee, Anatomy of, 231. 
Chioinuteot Lead ni Butter, 192. 
Cliioiualoseopc, the Star, Pit. 
Chioiiomcters at Greenwich Observa- 
tory, 128. 

Chroiiothermal Stove, the, 81. 
Cauhoua, Cultivation of, 2.54, 

Clocks, Magnetic Action ol, 112. 

Coal Resoun-es, Our, 266. 
Coal-cutting by Machinery, 7(5. 

Coal diHcovcred in Brazil, 266. 
Cual-jjits, Lighting, 77. 

Coal, Substitute for, 76. 

Coal Supply and Waste, 76. 

Coins and Medals, ancient and Roman, 
analysed, 160. 

Coles’s Iron-clad Ships, 34. 

Colour Blindness, on, 123. 

Colouring, Utility of in Insects, 245. 
Coma aiul Clilorolorm, 139. 

Compass, Variation ot the, 111 
Contact between Science and Art, 110. 
Correlation of Mechanical and Che- 
mical Forces, 166. 

Cotton-growingin France, 253. 
Cotton-plant in Italy, 253. 

Crane, the Demoiselle, 233. 

Cyclones, 'flieory of, 139. 
lieath, on, by Savory, 140. 

Dializing Medium, New, 12G. 



286 


INDEX. 


Diphtheria, Remedy for, 2()8. 

Dircks’s Scientific “ Ghosts,” 140. 
Disinfectants, Condy on, 208. 
Drainage Main, Metropolitan, 100-103. 
Drummond Light, the, 172. 

Dummy Engine, the, 06. 

Earth’s Crust, Temperature of the, 116. 
Eartli, Map of the, 114 
Earth, Mean Density of the, 115. 
Earth, Rigidity of, 115. 

Earthquake in England, 142. 
Earthquake obBer\ed from Grcen- 
nieh, 144. 

Earthquake at Manilla, 146. 
Earthquake in North Italy, 146. 
Eartiuiuake at Rhodes, 14,5, 

Electne Action of the Solar Rays, 1.51. 
Electnc Compass, liv Gisborne, 154, 
Elcctrie Conductibihty, 147. 

Electric Spark, the, 146. 

Electric Pile, Nen, 158. 

Electnc Tliermometer, the, 1.52. 
Electne Steering Apparatus, 157. 
Electricity of the Circulation of the 
Blood, 1.50. 

Electrical and Magnctical Research, 
149. 

Electricity, Velocity and Duration of, 
147. 

Electrometer, New, 152. 
Electro-motive Machine, Ladd’s, 156. 
Electro-physiology, Mutteucci on, 150. 
Engraving by Electricity, 152. 
Engravings reproduced by Light, 224. 
Eye-pieces, Solar, by Cooke and 
Dawes, 126. 

Eernu'iitatioii, Example of, 219. 

Eire from Wood, 119. 

Eibh, Cultuie ot, 28t>— 2.38. 

Flying Machine, Ne\^, 74. 

French Academy of Sciences Prizes, 

110 . 

Fngate, Colossal French, 40. 

Frogs and Toads in Rocks, 263. 
Fruit-trees, Cultivation of, 250. 
Fulrmnosc and Fulmmam, 169. 
Galvanic Copper, on, 151. 

Garden, Neiv, at I'aus, 217. 

Gas, Photogeiuc, 210. 

Gases, New Mel hod of Analysing, 201. 
Gaseous Fuel, on, 158. 

Geological History of the British 
Isles, 257. 

Geology td’ Flonda, 258. 

Geological Survey, the, 25G. 
“Ghosts,” Seientiiic, 140. 

Gipsies, Cngm of, 229. 

Girders, Cast-iron, 86. 

Glaciers of Greenland, 2.57. 
GlasB-pamtmg, Chevreul and Bon- 
tenips, on, 192. 

Gorilla, the, 230, 231. 

Gold Discovenes in 1863, 261. 
Graham’s Shoal, 268. 


Graphite and Nephrite, 266. 

“ Groat Eastern" Steam-ship, 41. 
Greek Fire, 21. 

Guano, Deposits of, Peru, 267. 

Guano, the CFses of, 194, 

Gun, Armstrong’s “Big Will,” 17. 

“ Gun Metal,” New, 19. 

Gun, N ewcastle-on-Tyne, 71. 

Gun, Parsons’s New, 18. 

Gun Question, the, 33. 

Gun-cotton, Chemical Report on, 177, 
Gun-cotton, Mechanical Report on, 22. 
Gun-cotton, Gen. Sabine on, 109. 
Gutta-perclia, to Bleach, 195. 
Gutta-percha and India-rubber, 153. 
Hail, Formation of, 271. 

Heat, Action of on Liquids, 175. 

Heat, Radiant, Tyndall on, 118. 
Henley’s Electric Cable, 1()3. 
Hermaphrodite Insects, 244. 

Herring, Notes on the, 239. 
Honey-bee, Notes on, 243. 

Hydrauhe Press, the, 66. 
Hydro-oxygen, or Drummond Light, 
the, 173. 

Hydrogen, Spectrum of, 214. 

Ice a Remedy for Diphtheria, 203, 
Illumination, Artificial, 79. 
Incrustations on Boilers, to remove, 63. 
Indium and Wasmm, 180. 

Injector of Solids, 127. 

Insects, Rare, 244. 

Institution of Civil Engineers Pre- 
miums, 55. 

Iron, Cast, Porosity of, 190. 

Iron, English and Swedish, 83. 

Iron Ships-of-War, 34. 

Iron-clad Ships, Coles’s, 34. 
lron-<‘lad8 of the Mersey, 41. 
Iron-clads, Unsinkablo, 3S. 

Iron-clad, “Valiant,” 4;j. 

Iron and Steel, Manufacture of, 84. 
Iron and Steel, Preservation of, 84. 
Iron Waste, Utilization of, 82. 

Kagu, New Australian Bird, 233. 
King-Crab, the, 240. 

Lead Pipes, injurious Action of, on 
Water, 192. 

Leather-cloth, Improved, 91. 

Leather, Jeune’s Substitute for, 92. 
Lepuioptera, Mining of, 2-45. 

Life in the Deep Ocean, 242. 

Light, Propagation of, 227. 

Lighting Coidpits, 77. 

Lighting, Lnproved. 80. 

Lighthouse Construction, 91. 
Lighthoubcs of Ireland, 90. 

Lightning Conductors, Construction 
of, 133. 

Lilae-llowers, Colourless, 199. 

Lobster, Nervous System of the, 240. 
Longitude, Determination of the, 111, 
Lnciter Matches, Prof. Abel on, 78. 
Lucifer Matches, Composition of, 172, 
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Magnesium, Faraday on, 186. 
Magnetic Action of Clocks, 112. 
Magnetic Disturbances, Stewart on, 
ii:i. 

Magnetic Mountain, 112. 

Magnetic Storms, Discussion on, 12S. 
Magiieto-Electnc Light at Dungencss, 
167. 

Mammalian Remains in Oxon,285. 
Mammals, New Classilication ot, 228. 
Mammoth Remains at Leicester, 2tMt. 
Man and the Ant hropoid Apes, 230. 
Maui cine, on, l’J‘3. 

Medals, Royal Society’s Award of, lOJh 
Mercury, AdhesiOii ot iaquids to, 180. 
Metals, Heating and Cooling of, 117. 
Metals, New, LSI. 

Metal Tubes, J»ew Mode of Drawing, 

Meteor, Great, 275. 

Meteorological Summary of 1803, 279. 
Methylated Spirit, on, 20i. 
Metropolitan Mam Drainage, 100 — 
103. 

Micrometer, Neiv, 127. 

Microseopo and Sunlight, 125. 

Milk, Properties ol', 2(K). 

Mineralogy of Tasmania, 200. 

Moon, Researches on, 277. 

Moas of New Zealand, 235. 

Molecule ot Water, the, 205. 
Molecular Motions, on, 135, 
Mucediues, Deielopnient of, 168. 
Neweastie-on-'l \ ne Tune-Gun, 71 . 
New Ze.ilaud Fiai lor Paper-making, 
99. 

Newspaper Stereotyping, 9t. 

Nile, Inundation ot the, 135. 
Nile,;Soureo of the, discovered, 258 
Nitrogen, its Atlinity for Metals, 179. 
Odour of Precious Stones, 213 
Oiduim, or ViiHi Disease, the, 251, 
Olives, Fatty Matter in, ItMi. 

Orchids, New Culture of, 255. 

Ordeal Poison-lree of Madagascar, 
255. 

Ordnance Survey, the. 111. 

Organic Coll, the, 136 
Oxalic Acid Irom Sawdust, 171. 
OxydWiing Mixture, 215. 

Oyster Fisheries, French, 2U. 

Ozone, Rcseurihes on, 211 — 214. 
Pallas’s Sand Grouse, 231. 
Paper-making, New Materials lor, 99. 
Pans, Now Garden at, 217. 

Pai’soiis’s New Gun, 18. 

Pendulum Experiments, Russian, 106. 
Pepsine, Pure, 205). 

Penman Rocks, 26S. 

Petroleum, latest use for, 173. 
Petroleum, Storeage ol, 173. 
Phosphorus, Allotropic, 171. 
Photographs of tlie Discharge of the 
Leyden Jar, 225. 


Photography, who discovered it ? 219 

— 222 . 

Photographs of Colours, 222. 
Photographic Waste Paper, 225. 
Photographing by the Sun with Prin- 
ters’ Ink, 223. 

Photometer, Now, 227. 
Photo-microscopic Stones, 222. 
Photo-zincography and Photo-papyro- 
graph}', 225. 

Pisciculture, on, 236 — 238. 

Plants, Contractile Tissues of, 217. 
Plants, Elementary Tissues of, 216. 
Platinum, Porosity of, 186. 

Pneumatic Dispatcli Tubes, 02. 
Poison-tree of Java, 255. 

Poison-tree of Madagascar, 255. 
printing-press, Wilkinson’s Rotatory, 
5)1. 

Pumping Apparatus of South Essex 
Waterworks, 105, 

Putrefaction, Phenomena of, 218. 
Pyrometer, New, 171. 

Quinine, Indian, 210, 251. 

R.uliant Heat, Tyndall on, 110. 
Railway Bridge, Charing Cross, de- 
scribed, 50—51 

Railway Bridge, New Stupendous, 58. 
Railway, Indian, Progress, 57. 

Railway Rolling Stock, 61. 

Railway Signals, Improved, 59. 
Railway Statistics, 62. 

Railway Trains, Vibration of, 58. 
Railways, Distribution of, 61). 

Railways worked by Stationary En- 
gines, 55. 

Rain-fail in London, 270. 

Kam-watin Researches, 207. 

Reagent, New, iOS. 

Red Sea, Colouring Matter of the, 134, 
Reed on Iron Ships of War, 31. 

Reeds Target Experiments, 28. 
Respiration during Sleep, 228. 

Rigidity of the Earth, 115. 

River of the Glacial Period, 257. 

Royal Society Amuveraary, 106, 

“Ro\ til Sovereign” Turret-ship, 15 — 

4S. 

Rubidium, on, 181. 

Safely Miner’s Lamp, New, 77. 
Salmon, Food of, 238. 

Sand Grouse, Pallas’s, 234. 

Sandpiper, the Green, 235. 

Sand-ram, 265. 

Science and Art, Contact of, 110. 
Scissors, improved manufacture of, 85, 
Sea Serpent,” the, 242. 

Sewing Machine, the, 95. 

Sheers, Gigantic, 19. 

Ships, Cost of, 36. 

Ships, Iron, see Iron Ships. 
Shoeburyness, Target Experiments, 37, 
Sidenum, the New Metal, 189. 
Silkworm, the, in France, 242. 
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Silvcrinp Glass, New Method of, 190. 
Silver Mining, 201. 

Snowdonia, 258. 

Soils of England, 194. 

Solar Hays, Chemical Action of, 171 
Specific Weight Apparatus, 108. 
Spectral AmUysis, riucker on, 120. 
Spectral Kays, Transniulation ol, 121. 
Spectroscope, New I'orrn of, 122. 
Spectrum Analysis on, lOH. 

Stars, Shooting, in August, 275. 
Steam-boiler Explosious, Fordc and 
Airy on, 04. 

Steam Fire-engine 1'rials, 08. 
Steam-pump, New Fortaide, 65. 
Steam-ships, Jointed, 39. 

Steel, Chemistry of, 187—189. 

Steel Guns at St. Petersburg, 31. 
Steering Screw, New, 38. 
Stercoehrorny described, 200, 203. 
Stereohcojnc Instruments, Improi ed, 
122 . 

Stereotyping Newspapers, 91. 
Stomat-b, Dr Pa\Y on Ihc, 137. 

Stove, the Clironoihermal,Hl. 

Stove, Welch’s Doulde-aciiou, 82. 
Stuffs, Umnllammable, 70. 

Sturgeon, tine, 239. 

Sugar from Serpents’ Skins, 190. 
Sulphur, New Form of, 108. 
Sulphuring Vines, 250. 

Sun’s Distance from the Earth, 129, 
276. 

Survey, the Geological, 256. 

Survev, the Ordnance, 111. 

“ Sutiierlaud” Steam Fiic Engine, 09. 
Tanning, Itai'id, 1{!5 
Target Experiments at Shoeburyness, 
27. 

Targets.for Gunnery Experiments, 26. 
Telegraph Act, the^'ew, 165. 
Telegraph, Henley’s, 102. 

Telegraph, Hughes’s Printing, 104. 
Telegraph}, Ocean, 159—103. 


Telescope, Great Southern, 106. 
Temperature of the Earth’s Crust, 116. 
TcneliroHcope , t h e, 1 25 . 

Thallium Compounds, Poisonous, 184, 
Thallium known to the Ancient Mexi- 
cans, 184. 

Thallium, the Wow Metal, 181 — 184. 
Timepieces, Johns’, 72. 

Time Signal- ball at Deal, 128. 

Tortoise, New, 200. 

Trees, Transplanting Large, 248. 
Trigona Carbonaria, 243. 

Turret Ships of War, 46. 

Valiant Iron-clad, 43. 

Vat, a large One, 97. 

Ventilation of Apartments, 80. 

Vine Disease, the, 251. 

Viues, Sulphuring, 250. 

Vipers m France, 241. 

AVar Vessel, New, 40. 

AVarren’s Casemate Battery, 32. 
AVarren’s Impregnable Ships of War, 
37. 

Warrior Iron Frigate, 42. 

AVaste m Iron Manufacture, Utiliza- 
tion ol, 82. 

AVater, Chovreul on the Quality of, 200 
AVater Glass-painting described, 200 — 
203. 

Water-power, Novel Application of, 67, 
Water-pressure Engine, New, 07. 
AVaterspouts m 1803, 274. 
AVhiter-supply of London, 103. 
Water-works, South Essex, 101. 
AVhale, the Norlhern, 232 
Weather, Admiral Fitzroy on, 272. 
AVeather Preiln tion, 272. 

Wheat Crop of] 803, 248. 

AVhitworth’s Target Experiments, 29. 
Wine, Chemistry of, 203. 

Wood Charred by Steam Heat, 176. 
AVood-sawing Machinery, 97. 

Zumia Spiralis for making Paper, 100. 


THE END. 



SKi&ertucinente, 


CHUBB it SON. 

*For perfection of workmansliip and constmction of 
Locks, also for the manufacture of Iron Safes.’* 

PEIZE MEDAL AWAEDED, 

lEntemational 1862* 


CHUBB’S PATENT DETECTOR LOCHS. 

The most secure from pickJoclcs and false keys, are strong, simple, and durable, 
md made of all sizes and for every purpose to which a lock can bo applied. 

Cash, Deed, and Paper Boxes of all sizes. Travelling Bags, Letter Bags, Writing 
Boxes, and Desks, all with the Dbtbctom Locks. 

It will be observed that no locks or safes of inferior quality^ are made by Chubb 
md Son. The whole of their locks and safes sold to the public at large, are exactly 
the same in security and excellence of workmanship as tho.se supplied to her Majesty, 
the Qovemment offices, the Bank of England, Stock Exchange, and other public 
sstabliahments. 



CHUBB’S PATENT PIBEFBOOF SAFES 

Afford the greatest security from fire or burglars. They are constructed in the best 
manner of strong wrought-iron, and lined with the best'Jmown flre>re8iBtmg and non- 
conducting composition. 

The doors aro all secured by Chubb’s Patbnt DxiLL-FBBTBirTiTB, and their 
Patent 

GUNPOWDER-PROOF LOCKS. 


ILLUSTRATED PRICE LIST GRATIS AND POST FREE. 

CHUBB & SON, 

No. 57, St. PAUL’S CHURCHYARD, LONDON ; 

28, Lord Street, Liverpool ; 16, Market Street, Manchester ; and 
Horseley Fields, Wolverhampton. 





ADVlIRtlSElylENTlS. 


BTDE’S TEXT BOOK FOB ABCHTTECTS, &e. 

With numerous Engravings, in one thick toI. 8vo (1100 pp.)) price ll. 8*. cloth. 

A GENERAL TEXT BOOK FOR ARCHITECTS, 

ENGINEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, LAND 
AGENTS, AND STEWARDS, 

In all their several and varied professional occupations ; and for the assintance and 
guidance of Country Gentlemen and others engaged m the Transfer, Management, or 
Improvement of Landed Property. Together with 

EXAMPLES OF VILLAS AND COUNTRY HOUSES. 

By EDWARD RYDE, 

Civil Engineer and Land Surveyor. To which are added aeveral chapters on 
AGRICULTURE AND LANDED PROPERTY, 

By Professor DONALDSON, Author of several Works on Agriculture. 


CONTaNTt. 


Chap 1. ARiTHMaTTC. Chap- II. Pi-awband 
F oi-io Gkowktbt. Chap 111 Mbbbiibatiok. 
Cbap IV Tkioobomktby. Chap. V. Conic 
Skctionb. Chap. VI Land MEABURine In* 
eluding Table of DeoimalR of an Arc. Table 
uf Land MeaRure. by dimcnsiooB taken in yards 
Chap VII Land Surtktino 1 Parish and 
Eatate Surteying. 2. Trig<inmncmcal Survey- 
ing 3 TravefRC Surveying 4. Field Inatru* 
menta. T».e PriRtnatic CompaBR; the Box Sex- 
tant , the Theodolite Chap. VIII LrvELLiao. 
LeveUing Inetrunienta. The Spirit Level, the 
Y Level, Trougliton’a Level, Mr Gravatt’a 
Level 1 Levelling Staves Examples in Levelling 
Cbap. IX PnoTTiNt. Embracing, the Circular 
Protractor , the T square and Semicircular Pro- 
tractor Plotting Sections Chap X Comto- 
TATion OF Akkab. The I’edionieter The Com 
puting Scale Comnuiing Tables Chap XI 
CoFYiNB Maps Int lulling a dCRcnptioii of the 
Pentagraph. Chap Xll lUii way Sukvkyiho 

1 Lxplorntion and Trial Levels, Standing Orders. 

2 ProcecdinxR subsequent to the Passing of the 
Act . Tables for Setting out Curves , Tables for 
Setting out Slopes Tables of Relative Gradients , 
Specifliation of Works to be executed in the 
< niisiruetion ol a Railway, Form of Tender 
Chap.Xlll ConoNiAL SnuMCYiNo Chap XIV 
llYUHAunics IN eoNNKcnoN WITH Duainage, 
Semeraob, ani> Water Soppi.y— with Synop- 
sis of Hyde’s Hydraulic Tables Speciflcaiions, 
Iron Pipes and Cast Iron Pipes and Castings. 
Stone ware Drain Pipes, Pqic Laving. Heservoir 
Chap XV Tihbkh Mearuuing Im lading 
Tinioer Taules, Solid Measure, Unequal Sided 
Timber* Superficial Measure Chap XVI. Ami- 
pitERs' Work I Bncblayers’ and Excava- 
tors’. 2 Slaters’. 6. Carpenters’ an<i Joiners’. 
4. Sawyers’, i Stonemasons' 6 I’lasterers’. 
7. Ironmongers’. S Painters’ h Glaziers’. 10. 
Paper Hangers’ Chap. XVII VAi,n*TioM of 
Ebtatks. With Tables for the Purchasing of 
Freehold, Copyhold, or Leasehold EstHtes 
Annuities, and Advowsons, and for renewing 
Leases for Terms of Years certain, and for Lives 
Chap XVIII VaniTATton of Tii.i.age and 
Txnant Riout. With Tables for measuring 
and Valuing Hay Ricks Cbap. XIX Vamia- 
non OF I’ARisiiKs Chap XX Bnii.i>riiN' 
Prices. I. Carpenters’ anil Joiners’ 2. Masons’. 

3 Bricklayera’. 4. Plasterers’. 6 Ironmongera’. 

London: LOCKWOOD & Co., 7j 


6 Drainera*. 7* Plumbers*. 8. Paintera*. 8. 
Paper Hangers’ and Decorators’. 10 Glaziers'. 
11. Zinc Workera’. 12 Coppersmiths’ 13 Wire 
Workers*. Chap. XXL Dilafitiations and 
Niiibancrs. 1 General Definitions. 2 Dilapi* 
datiniiB by Tenants for Life and Y(‘are. 3 Ditto 
by Mortgagee or Mortgagor. 4 Ditto of Pa^ 
Walls and Fences, b. Ditto of Highways and 
Bridges. 6. Nuisances Chap. XXI t Tbe Law 
BBIATINOTO AfPRAIBBRS AMD Avctionsxrb. 
1 The Law Relating to Appraisementa 2 The 
Law of Auction Chap XaHI Landlord and 
Tenant 1 Affreemeuts and Leases 2 Notice 
to Quit 3 Distress. 4 Recovery of Posses- 
sion. Chap XXIV Tables. Of natural Smea 
and Cosines. For Reducing Links into Feet. 
Deninals of a Pound Sterling Chap XXV. 
Stamp Laws. Stamp Duties Customs Duties.. 

Examflus uf Villas and Coiintut Doubkb. 

ON LANDED PROPERTY. 

By Pbofebsur Doxaldson. 

Chap 1 Landlord and Tenant— Their Position 
and Connections Chap II Lease of Land. 
Conditinns and Restrictions . Choice of Tenant 
and Assignation of the Deed Chap III Ciilti- 
v.ition of Land, and Rotation of Crops Cliup. 
IV Buildings necessary on Cultivated Lands. 
Dwelling Houses, Parnienes, and Cottages for 
Labourers. Chap. V. Laving out Farms, Roads, 
Fences, and Gates Chap VI Plantation'*, 
Young and Old Timber. Chap VI 1 Meadow's 
and Embankments Beds of Rivers, Water 
Courses, and Flooded Grounds Chap. VIIl. 
Land Draining, Opened and Covered Plan, 
Execution, and arrangenient between Landlord 
and Tenant Chap IX Minerals, Working and 
Value. Chap X. Expenses of an ISstate. Kegu- 
Intions of Disbursements— and relation of the 
appropriate Expenditures Chap XI Vnluatnm 
of Landed Pnipertv. of the Soil, of Houses, of 
Woods, of Minerals, of Manorial Rights, of 
Koyalties, and of Fee-Farm Rents Chap XII. 
Land Steward and Farm Bailiff, Qualiftrationa 
and Duties Chap XIII Manor Ballift, Wood- 
neve, Gard* ner and Gamekeeper — 'Their Position 
and Duties Chap XIV. Fixed Days of Audit 
Half-Yearly Payments of Rerrn. For.n of 
Nonces, Receipts, nnd of Cash Books, General 
Map of I'lstates, and of each separate Fann. 
Concluding Observations. 

Stationers’ Hall Court, E.C. 



iftiritiBli ^rukntial ^tourantt Cnin|ian^, 

CHIEF OFFICE, 35, LUDGATE HILL, LONDON, E.C. 


CAPITAL, £100,000. 


Animal Income exceeding £70,000 a year. 

New Premium Income progressing at the rate of £18,000 „ 
Assets exceeding £60,000 


The extraordinarily rapid progress of this Company attests 
the estimation in which it is held by the Public, and the 
large amount of New Business transacted is the best 
evidence of the popularity of its principles, and its adapta- 
bility to meet the requirements of Assurers. 


EVERY DESCRIPTION OF ASSURANCE BUSINESS EFFECTED. 


THE NEW FEATUBE OF SICKNESS AND ASSURANCE COMBINED. 


ANNUITIES GRANTED UrON A NEW nilNCIPLE. 


Prospectuses may be obtained of any of the Agents, or at 
the Head Office. 


HENRY HARDEN, Secretary. 



THE ENGLISH CYCLOPJIDIA. 

Conducted by CHARLES^KNIGHT. 

The English CrcLOPiEDiA is published in Four Divisions, cac^l 
Division being complete in itself, and sold separaidy. 


THE CYCLOPEDIA OF GEOGRAPHY. 

Four VolumeB, price 22. 2*., or bound in 2 Fo2*., hajf-moroceo^ 21. 10«, 

This Cyclopaedia embracoa the Physical Features of every country, the Statistics 
of Its department, and its Cities and Marts of Commerce ; as well as recording its 
history to the most recent period. 


THE CYCLOPEDIA OF BIOGRAPHY. 

Six Volumee, price 32 , or hound m 3 Fb2»., half -morocco ^ 32. 12*. 

The Cyclopiedia of Biography may, witiiout presumption, be staled to be the most 
complete Biographical Dictionary extant; unequalled in any language for the uni- 
versality of Its range, its fulness without verbosity, its accuracy, and its complete- 
ness to the present tune. It possesses the new and important feature of ^ving 
notices of Ining persons, English and foreign, of contom])orary celebrity, No work 
of a similar nature approaches the English Cyclopsedia of Biography in cheapness. 


THE CYCLOPEDIA OF NATURAL 
HISTORY. 

In Four Volumet, price 22. 2s., or honni in 2 Vol». half -morocco, 22. 10#. 

The Cyolopmdia of Natural History includes the contnbutions of the most eminent 
Naturalists. In Botany, those by Dr. Laukester, Dr. Lmdley, and Dr. Eoyle ; in 
GboloGtY, those of Sir Henry de la Beche, Mr. Horner, and Professor Phillips ; in 
Minubalogiy, those of Mr. K. Phillips, and Professor W. Turner, in Zoology, those 
of Mr, Broderip, Professor Forbes, Mr. Ogilby, and Mr. Waterhouse; iu Compaea- 
TiTE ANATOMir and Physiology, those of Mr. Day, Professor Paget, and Dr. South- 
wood Smith. 


THE CYCLOPEDIA OF ARTS AND 
SCIENCES. 


Fight Volumes, price 42.16#., orhotindin 4 Vols., half -morocco, 52. 12#, 

The Cyclopaedia of Arts and Sciences, embracing as it does all subjects not belong- 
ing to either of tlio above Divisions, is necessarily the most important and compre- 
hensive. The following List moutious the principal subjects comprised iu it 


Mathematics and Astronomy. 

Physical Sciences Optics; Acoustics; 
Dynamics; Electricity; Magnetism; 
Meteorology. 

Chemistry. 

Navigation and Military Sciences. 
Materia Medica ; Medicine; Surgery. 
Architecture ; Cml Engineering. 


Manufactures and Machinery. 
Painting ; Sculpture ; Antiquities, 
Eugraving ; Music, &c. 

Rural Economy. 

Philology ; Mental Philosophy. 
Government and Political Economy, 
Law and Junsprudeuoe. 


A,Uo, in 1 Vol. 4do, uniform vnth the Work, price 6#. cloth, or 9«. half -bound, morocco 


A SYNOPTICAL INDEX TO THE FOUR 
DIVISIONS. 


Loitaon : BBADBCBT AND EVANS, 11, Bouvkbie Sisem, E. C. 



This day is Published, Small Post 8vo, cloth gilt, price 5b., 


ENGLAND’S WORKSHOPS. 


BT 


Dr. G. L. M. STEAUSS. 
C. W. QUIN, F.C.S. 
JOHN C. BROUGH. 


THOMAS ARCHER. 
W. B. TEGETMEIER. 
W. J. PROWSE. 


CONTENTS. 

METAL WORKSHOPS 


Mr. Oinott*s Steel Fen Manufactoiy at 
Birmin^am. 

The Oas Branch and Chandelier Mann- 
factoi^ of Messrs. Stroud & Co., at 
Birmineham. 

Mr. Charles Eeevea’ Smallarms Factory. 

'Weighbnd|i'es at the Albion Works of 
Messrs. Pooley & Son, Liverpool, 

Coal and Iron at Coalbrookdale. 

A Canister Maker’s. 

IFitzroy Zino and Oalranizod Iron 
Works. 

Brass Founding. 

Brass Foundry and Tube Works of 
William Tonka & Sons, Moseley Street, 
Birmingham. 

German Silver. 

Wrought Iron, 

'Dartmouth Works, Birmingham. 

Tin Plate, 


Electrum, Albata, and Virginian Plato 
Manufactory, and Electro-plating 
Works of John Yates & Sons, Prit- 
chett Street and Coleshill Street, 
Birmingham. 

Tin-plate, Japanning, and Papier Machd 
Works, of Lovendge & Schoolbred, 
Merndale Street, Wolverhampton. 

Edge Tools. 

Messrs. John Yates & Co.’s Manufactory 
of Edge ToolSjEicliango Works, Aston, 
and Pritchett Street Works, Bir- 
mingham. 

Agricultural Implements and Machines. 
— A Day at the Orwell Works, Ipswich. 

Sheffield Steel-ware. 

The Queen’s Plate and Cutlery Works 
of Messrs. Mappm Brothers, Baker’s 
Hill. 

Locks and Keys. 


CHEMICAL WORKSHOPS, 


The Great Chemical Works of Messrs. 

Chance Brothers & Co., at Oldbury. 

A Visit to Messrs. Howard & Sons’ 
Quinine, Boras, and Tartaric Acid 
Works, Stratford. 

A Visit to Messrs. Davy & Macmnrdo’s 
Cbemical Works, at Bermondsey and 
Upper Thames Street. 


A Visit to Messrs. Huskisson & Sons’ 
Chemical Factory. 

Perfumes and Pertumery.-^A Visit to 
Messrs. Piesse & Lubm’s Laboratory 
of Flowers. 

Messrs. ClilT & Co.’s Chemical Stone- 
ware Works, Lambeth. 


GLASS WORKSHOPS 


The Glass Works of Messrs. Chance 
Brothers & Co., Spon Lane, near 
Birmingham. 

PROVISION AND SI 

Price’s Patent Candle Company, Sher- 
wood Works, Battersea. 

Visit to the Lambert Marsh Candle 
Works. 

Visit to a Wax Vesta and Lucifer Match 
Factory. 

The Bathgate Paraffin Oil Works. 

Visit to a Provision, Cigar, and Whole- 
sale Grocery Establishment. 

DOMESTIC 


The Glass Manufactory of Messrs. 
Pefries, in Houndsditch. 

PPLY WORKSHOPS. 

Visit to a Tobacco Manufactory. 

Paper Bags. 

Mustard and Starch.— -A Day at the 
Carrow Works, Norwich. 

Messrs. Hill, Evans & Co.’s Vinegar 
Works, at Worcester. 

Messrs. Allsopp's Pale Ale Brewery, 
Burton-on-Trent. 

rOEKSHOPS. 


The Boar’s Head Cotton Mills, Messrs. 1 The Gray’s Inn Pianoforte Maanfac- 
Evans’^ Co., Parley. | tory. 


LONDON: 

GBOOMBRIDGE & SONS, 5, Paternoster Row. 



€UYTOir, SHUTTIEWOETH & Go 

ENGINEERS, 

M ANUFAOTTTBEES OF 

POBTABLE & FIXED STEAM ENGINES 

HAOBIirSBT roB 

PUMPING, HOISTING, GRINDING, 

S^WINQ, &o. 

ENGINES FOE STEAM CULTIVATION, 

SELF MOVING ENGINES FOE COMMON EOADS, 4N 
AGEICULTUEAL PURPOSES GENEEALLY. 

STAMP END WORKS, LINCOLN; 

AND 

78, LOMBARD STREET, LONDON 

ALSO AT 

LOWENGASSE No. 44, LANDSTRASSE, VIENNA, 

AND 

GEGENUBER DEM BAHNHOF, PESTH, 

DESCRIPTIVE, ILLUSTRATED, ARD PRICED CATALOCUES, FREE PER POST. 


SPECIAL DRAWINGS WHEN REQUIRED. 


[thB best BIBAM XHBASHINa UAOHIKEBY MADE-I 



NEW PATENT CONCRETE STONE 

MADE WITHOUT BURNING, 

For which the Comiuiasioners of the Exhibition of 1862 hare awarded tha Price 
Medal, and which for 

8HASFKESS OF OUTLIKE, BEAUTY OF APPEARANCE, 
DURABILITY, AND CHEAPNESS, 

STANDS T7N1117ALLXD. 

Manufactured in Blocks of any Dimensions, suitable for the oonstruction of Sea 
Walls, Docks, &c., as well as buildings generally. It surpasses every other Material 
in its applicability to every description of 

ARCHITECTURAL EMBELLISHMENTS, CAPITALS FOR 
COLUMNS AND PILASTERS, CHIMNEY PIECES, TRUSSES, BALUSTRADES 
FOR TERRACES, GATE PIERS, CAPS AND TERMINALS. 

MONUMENTS, TOMBS, 

and all kinds of Cemetery Requirements, &o., &c. 

RANSOXnXS’S PATSNTBD PROCESS 

FOR 

PRESERVING STONE, BRICKS, CEMENT, STUCCO, &c. 

By which the softest and most friable Stone, &c., can be rendered impervious and 
impel idhuble, decay at once arrested and prevented. 

Fob Prices, Specimens, Illustrations, and Licences, apply to 

THE SECRETARY, 

CONCRETE STONE COMPANY (LIMITED), 

36, PARLIAMENT STREET, WESTMINSTER. 


THE CHRONO-THERMAL OR ECONOMIC STOVE. 

THE smallest will warm a Room Twenty feet square with 

-A Anthracite Coal for less than 2d. for ten hours. The fire once ignited requires 
no further attention. 

Can be seen in operation at Luck, Kbnt, and Cuhminn's, Carpet Manufacturera, 
4, Regent Street, W aterloo Place, and their Agents, the PaNKLiBANON CoiCPANy, 
Raker Street, Portman Square. 


REMOVED TO LARGER PREMISES. 

qUFFELL, MATHEMATICAL INSTEUMENT MAKEE, 

^ 11, BRIDGE STREET, opposite Westminster Hall, S.W. Cases of Drawmg 
instruments, Bs. 6d. to 128. Sd. Architects' Pocket Sets, 2l8. to 36s. j Engineers* 
ditto, finest fimshed, improved needle sockets, 30s. to 658. Second-hand Instruments, 
if required, at reduced prices. STANDARD MEASURES of all nations. Chains, &u 
Orders forwarded on London reference ; or remittance. Price List Free. 
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STANDARD WORKS PUBLISHED BY LOCKWOOD & CO. 


A Manual on Earthwork. By Alex. J. S. Graham, C. E. 

Reiideftt Engineer, Forest of Dean Central Railway. With numerous diagrams, 
18mo, 3s. 6d. cloth. lJust PuUtsh^L 

A Treatise on the Principles and Practice of Levelling. 

By Frederick W Simms, M. Inst. C.E. Fourth Edition. With 7 plates and 
numerous Woodcuts, 8vo, 8s. 6d. cloth. 

Practical Tunnelling. By Frederick W, Simms, M. Inst. 

C.E. Second Edition, with additions by W. Davis Haskoll, C.E. Imperial 8to. 
Numerous Woodcuts, and 16 Folding Plates, £1 is. cloth. 

The Practical Bailway Engineer. By G. Erysdale 

Dkmpbet, Civil Engineer. Fourth Edition, revised and greatly extended. With 71 
double quarto Pla'es, 72 Woodcuts, and Portrait of G. Stephenson. One large voL 
4to, £2 1 28. 6d. cloth. 

A Practical and Theoretical Essay on Oblique Bridges. 

With 13 large plates. By Gkorgb W. Buck, C.E. Second Edition, corrected by 
W. U. Barlow, C. E. Imperial 8vo, 128. cloth. 

The High-Pressure Steam Engine. By Dr. Ernst Alban. 

Translated from the German by William Pole, C.E., F.BkA.S. Assoc. Inst. C.E. 
8vo, with 28 fine Plates, Ifis. fid. cloth. 

The Engineer’s, Millwright’s, and Machinist’s Practical 

ASSISTANT ; comprising a Collection of Useful Tables, Rules, and Data. By 
William Tsmplston, Author of ‘‘The Operative Mechauic’s Workshop Com-> 
panion.*’ Third Edition, 18ino, 2s. fid. cloth. 

A Hhndy Book of Villa Architecture ; being a Series of 

Designs for Villa Residences in Various Styles. With detailed Specifications and 
Estimates. Bt C. Wickbs, Architect, Author of “The Spires and Towers of the 
Mediaval Churches of England,” &c. First Senes consisting of 3o plates, price 
£l 78- Becoud Senes, 31 plates, price £l 7s. Complete m 1 vol., 4to, price £2 10s. 
half morocco. 

A Treatise on Civil Architecture. By Sir William 

Chambers. With illustrations and Notes, by Joseph Gwilt, FSA. New and 
cheaper Edition, revised and Edited by W. H. Leeds. With 65 Plates and Portrait 
of the Author. Royal 4to, £1 Is. cloth. 

A Treatise on Ventilation, Natural and Artihcial. By 

Robbbt Ritchib, C E , A.I.C E. Author of “ Railways, their Rise, Prnmss, and 
Construction ; ” “The Farm Engineer,” &c. With numerous Plates and Woodcuts. 
8vo, 8s. fid. cloth. 

The Year Book of Facts in Science and Art. Exhibiting 

the most important Improvements and Discoveries of the past Year in Mechanics aim 
the Useful Arts, Natural Philosophy, Electncity, Chemistry, Zoology, and Botany, 
Geology and Mineralogy, Meteorology and Astronomy. By John Timbs, F S.A. 
With Fine Engraved Frontispiece and Vignette. Fcap., 58. cloth. Published Annually. 

Tables for the Purchasing of Estates, Annuities, 

Advowsons, &c., and for the Benewing of Leases ; also, for Valuing Revertionarv 
Estates, Deferred Annuities, next Presentations, &c. By William Inwooo. 17tn 
Edition, with considerable Additions. 12mo, 7s cloth. 

The Carpenter’s New Guide ; or, Book of Lines for 

Ca^enten, founded on the late Petbr Nicholsoh’s standard work. A New 
Edition, revised by Arthur Asbpitel, Arch , F.S A. ; together with Practical Rules 
on Drawing, by Groror Ptmr, Artist. With 74 Plates, 4to, price £1 Is. elotb. 

The Student’s Guide to the Practice of Designing, 

MEASURING, and VALUING ARTIFICERS’ WORKS; with 43 Plates and Wood. 
Cuts Edited by Edward Dobson, Architect and Surveyor. Second Edition, with 
Additions, by £. Lact Gabbbtt, Architect. 8vo, 98. cloth. 
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Worlct Published hy LOCKWOOD de aa-continued. 

The Book of Ornamental Alphabets, Ancient and 

Medieeval, from the eighth century, with Numerals. For the use of Architectural 
Draughtamen, Masons, Decorative Painters, etc. CoUected and Engraved by F. Dkla* 
MOTTK, and printed in Colours. Fifth Edition. Royal 8vo oblong, price 4s. cloth. 

Examples of Modem Alphabets, Plain and Ornamental. 

By F. Delamottb, and printed in Colours. Royal 8vo. oblong, price 4s. cloth. 

A General Text-Book for the Constant Use and 

Reference of Architects, Engineers, Surveyors, Solicitors. Auctioneers, Land Agents, 
and Stewards. By Edward Rtdr, C.E., and Land Surveyor : to which areadded 
several chapters on Agriculture, by Professor DokaldsoK. One large thick vol. 8vo, 
with numerous engravings, £l Sa. cloth. 

The Elementary Principles of Carpentry. By Thomas 

Txbdgold, Civil Engineer. Illustrated by Fifty-three Engravings, a Portrait of the 
Author, and several Woodcuts. Fourth Edition. Edited by Petbr Bardow, F.R.S. 
One large vol. 4to, £2 2a. m extra cloth. 

Hints to Young Architects. By G. Wightwick, 

Architect, Author of **Tbe Palace of Architecture,” &e. Second Edition, with nume- 
rous Woodcuts, 8vo, 78. extra cloth. 

The Operative Mechanic’s Workshop Companion. 

Comprising a great Variety of the most useful Rules in Mechanical Science, with 
numerous Tables of Practical Data and Calculated Results. By W. Tkmpdrton, 
Author of “ The Engineer’s Practical Assistant,” &c. Seventh Edition, with Eleven 
Plates. 12nio, price 5s. bound and lettered. 

The Timber Merchant’s and Builder’s Companion. 

Containing new and copious TABLES, &e. By William Dowsing, Timber Mer- 
chant, Hull. Second Edition, revised. Crown 8vo, Ss. cloth. 

Treatise on the Strength of Timber, Cast Iron, Malle- 

ABLE IRON, and other Materials. By Pbte'« Haklow, C.E., &c. A New Edition 
by J. F. Hbatuer, M.A. With Additions by Professor Willis of Cambridge. With 
Nine lUustratieus, 8vo, Ids. cloth. 

The Land Valuer’s Best Assistant, being Tables on a 

very much improved Plan, for Calculating the Value of Estates, By R. Hudson, 
Civil Engineer. New Edition, with Additions, 4s. bound. 

A Manual of Electricity. Including Galvanism, Mag- 

netmm, Dia-Magnetisra, Electro-Dynamics, Magno-Electncity. and the Electric Tele- 
graph By Henry M. Noad, Ph. D , F.C.S. Fourth Edition with 600 Woodcuts, 
Pvo, £l 48. cloth. Sold also in Two Parts t Part I Electricity and Galvanism, Ids. 
Part II. Magnetism and the Electric Telegraph, lOs. 6d. 

Designs and Examples of Cottages, VillEis, and Country 

HOUSES. Being the Studies of several Eminent Architects and Builders, consistingof 
Plans, Elevations, and Perspective Views; with approximate Estimates of the coat of 
each. 4to, 67 Plates, £l Is. cloth. 

The Appraiser, Auctioneer, and House-Agent’s Pocket 

ASSISTANT. ByJKO.WHKELKE, Valuer. Second Edition. 24mo, 2 b. 6d. cloth. 

Practical Buies on Drawing, for the Operative Builder 

and Young Student m Architecture. By G boro a Pymb, Author of A Rudimentary 
Treatise on Perspective.” With 1 4 Plates, 4to, 7s. 6d. boards. 

Weale’s Series of Budimentary Scientific and Educa* 

tiiontl Works. At prices varying from Is. to 6s. 

Luts may be had on application to Mesars. Lockwood & Co. 


LOCEWOOD & CO., 7, Stationers’ Hall Court, E.C. 
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XO MORE LAWYERS’ BILLS! 


Jtul pablished, Nev Edition, mncb enlar^, 12mo, cloth, price 6<. 8(?, 
(Saved at every ContuUation), post free. 

EVERT MAN’S OWN LAWYER: 

9 )3ook of tfje ^tmctpks of iU^ EttH Equity* 

BY A BARBISTEiU 

COMPRISING 

The Bights and Wrongs of Individuals, 

Mercantile and Commercial Law, Criminal Law, Parish Law, 
County Court Law, Game Laws ; the Laws of 

Bankruptcy— Bets and Wafrert— Bills of Exchange— Contracts- Copyrig^ht, Patents, 
etc.— Elecijons— Insurance (Marine, Fire, and Life)— Libel and Slander— Marriage 
and Divorce— Merchant Shipping— Mortgages— Settlements — Stock Exchange Prao 
tiee— Trespass, Nuisances, etc. — Transfer of Land,eto.— Warranty— Wills and Agree- 
ments, etc. etc. 

A1.80, Law rou 

Landlord and Tenant— Master and Servant — Husband and Wife— Executors and 
Trustees— Guardian and Word- Married Women and Infants— Partners and Agents 
—Lender and Borrower — Debtor and Creditor— Purchaser and Vendor— Companies 
and Associations— Friendly Societies— Clergymen, Churchaardens, etc.— Medical 
Practitioners, etc — Bankers — Farmers— Contractors— Stock and Share Brokers— 
Sportsmen— Gamekeepers- Farriers and Horse-dealers— Auctioneers, House-Agents— 
Innkeepers, etc. -Bakers, Millers, etc.— Pawnbrokers— Sunreyors—Carriert— Con- 
stables— Labourers— Seamen— Soldiers, etc. etc. 


OPINIONS OF THE PRESS. 

“ What it professes to be, a complete epitome of the laws of this country, and bears 
testimony in itself ottbe pains taken by its Author to make it thoroughly intelligible to 
non proteBsional readers. The book is a handy one to have in rcadinrss when some 
knotty point requires ready solution, and will be found of service to men of business, 
magistrates, and all those who have a horror of spending money on a legal adviser.**— 
Bbll’s Lirs. 

Really an admirable book of its kind . . . The Author seems to have emploved 
his powers of condensation to immense advantage, and the re!>ult is a clearly, worded 
and explicit manual, containing information that must be useful at some time or other 
to everybody.” — Mbcuank s’ Magazinu. 

“This is a work which has long been wanted, which is thoroughly well done, and 
which we most cordially recommend to our readers ’’—Sunday Timbs. 

“ General principles, in regard to both law and physic, may be enunciated with 
advantage to society. * Every Man’s Own Lawyer’ is a favourable specimen of an 
attempt to populanse the general principles or law. It is certainly worth the six-aud- 
mghtpence at which it is published.” — L ancbt. 

A useful little work.”— Mining Jouenal. 

“ We can cordially recommend this really handy book.” — Citt Prkss. 

** A well-printed and coacisely-compiled volume. The recent alterations in the laws 
of England render this book of considerable value and importance.”— Bookseller. 

“The book m adapted to every man’s need at some time or other ... It cun 
scarcely fail to save many and many a aix-aud-eightpence to everyone who may 
posaess himself of it. — W eldon’s Rxoistbb. 

LoRBoir: LOCKWOOD & Go., 7i Siatiosebs’ Hall Court, E.C, 
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Eitablisliea 1837. 

SCOTTISH PROVIDENT INSTITUTION. 

HEAD OFFICE— 14. ST. ANDREW'S SQUARE, EDINBURGH. 
LONDON OFFICE-68, GRACECHURCH STREET, E.C. 


ITS ADVANTAGES AS OOMPABED WITH OTHER OFFICES, ARE — 

A gpreatly larg^er origrinal Assurance for tbe same Premium, and even- 
tually, to good Lives, as large additions as where the ordinary 
high rate of Premium is charged. 

For the $ame vearlif aum afl large an Assnranoe may be BecuredyVoBi thejlrai as ran 
be looked for elsowhero only after many years’ accumulation of Bonusea. Thus, a 
Policy for 1200Z. or 1250Z. may general^ be had for the Preimum which, m the other 
Mutual or Participating Offi.cos, would secure lOOOZ, only. 

The Whole Profits, moreover, are secured to the Policy-holders themselves, and 
are divided on a system which is at once safe, equitable, and peculiarly favour- 
able to good hves, no share being gi\en to thiise by whose earljr death there is a loaa 
(instead of a profit ) to the common fund. In this way Pobcies for lOOOZ have already 
been increased to 1300Z., 1600Z., and in some mstances to upwards of 17001. 

The class of Participants now embraces, with few exceptious, all who entered in the 
earher years, with many more recent entrants paying a higher rate of Premium. 

Tnn Subsisting Asscrxncks exceed *£ 4 , 250 , 000 , and Thb Realized Fuitd, 
arising entirely from accumulated Premiums, exceeds £900,000, the whole of which 
IB invested lu unexceptionable securities in this country. 

Full information may bo had at the Head Office, or at the London Branch, 66, 
Gracechurch Street, E.C. 

JAMES WATSON, Manager. 

J, MUIR LEITCU, London Secretary. 


ARTIFICIAL LEATHERS, 

FOB 

BOOTS AITI) SHOES, CAREIAOE FITTINQS, &c. 


TUB 

PANONIA LEATHER CLOTH COMPANY 

(LIMITED), 

83, CANNON STREET WEST, E.C. 


ALSO, 

Waterproof Fabrics in Imitation of India Enbber. 

{See Pages Nos, 91 and 92.) 


General Manager-^Mn, KICHABD BEAEB, JuN. 
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BOOKS FOR BUILDERS, 

PUBLISHED BY 

LOCKWOOD & CO. 

NEW EDITION OF “CHAMBERS’S CIVIL ARCHITECTURE, BY GWILT.” 
Now ready, with 65 Plates and Portrait of the Author, royal 4to, price 21«. cloth, 

A TEEATISE ON THE DECORATIVE PART OF 

CIVIL ARCHIThCTURE. By SIR WILLIAM CHAMBERS, K.P.S.. F.R.S,, 
F.S.A., F.R.S.S. With llluHtrations, Notes, and an Examination of Grecian Arcni- 
tecture. By JOSEPH GWILT, P.S.A. New Edition, Revised and Edited by W. H. 
Lkbos. 

A new edition of this standard architectural work (which has already passed 
through several bigti-priced issues), so cueap as to place it aithin the reach ot the 
humbler classes ot students and practical men, and at the same time so carefully 
edited and well executed as to make it worthy ot a place on the shelves of the mure 
opulent, cannot fail to be received as a boon by the prolessional public. 

TREDGOLD’S carpentry, fourth EDITION. 

In One Large Vol., 4to. 22. 2«., in extra cloth, 

THE ELEMEHTARY PRINCIPLES OF CARPENTRY. 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance of 
Ihmber, and the Construction of Floors, Arches, Bridges, Roots, Uniting Iron and 
Stone with Ihinber, &c., with practical rules and examples; to whuh is added, an 
Essay on the Nature and Properties ot limber, including the Metluxl ot Scasocing, 
and the Causes and Prevention of Decay, with Descriptions of the kinds of wnqd used 
in Building; also numerous Tables of the Scantlings ot Timber tor ditlerent purposes, 
the Specihc Gravities of Materials, &c. By THOMAS TREDGOLu, Givii Engineer. 
Illustrated by Filty-three Engravings, a Portrait ot the Author, and several Woo I cuts. 
Fourth Edition, corrected and considerably enlarged. With an Appendix containing 
Specimens ot various Ancient uud Modern Roots. Edited by PETER BARLOW, 
F.R.S. 

DOBSON AND GARBETT’S STUDENT’S GUIDE. 

In One Vol., 8vo, extra cloth, 

THE STUDENT’S GUIDE TO THE PRACTICE OF 

DESIGNING, MEASURING, AND VALUING ARTIFICERS’ WORKS, Contain- 
ing. Directions tor 'Taking Dimensions, Abstracting the Same, and Bringing the 
Quantities into Bill ; wi h i ables of Constants, and Copious Memorani^a for the Valua- 
tion of Labour and Matcnuls in the respective trades ot Bricklayer and Slater, 
Carpenter and Joiner, Sawyer, Stonemason, Plasterer, Smith and Ironmonurpr, 
Plumber, Painter and Glazier, Paper-hunger. With 43 Plates and Woodcuts. The 
Measuring, &c., edited by EDWARD DOBSON, Architect and Surveyor. Second 
Edition, with the Additions on Designs by £. LACY GARB ETT, Architect. Together 
with Tables tor Squaring and Cubing. 

DOWSING’S TIMBER MERCHANT’S COMPANION. 

Just Published, crown 8vo, price S’?., cloth, 

THE TIMBER MERCHANT’S ANB BHILBER’S COM- 

PANION. Containing New and Copious TABLES of the REDUCED WEIGHT 
and MEASUREMENT of DEALS and BATTI NS, of «11 sizes, from One to a 
Thousand Pieces ; also the relative price that each size bears per lineal foot to any 
given price per Petersburg Standard Hundred, &c , &c. By WILLIAM DOWSING, 
I^ber Merchant, Hull. Second Edition, revised, containing the Tariff of iSt'O 

London: LOCKWOOD & Co., 7, Stationers’ Hall Court, E.C. 



BY ROYAL 


COMMAND, 


METALLIC 
TO THE 



FEN MAKES 
QUEEN. 


JOSEPH GILLOTT 

EespectfuUy invites the attention of the Public to the following Numbers of his 

PATENT METALLIC PENS, 

Which, for QUALITY OF MATERIAL, EASY ACTION, and GREAT 
.DURABILITY, will ensure universal preference. 


FOE LADIES’ USE 

For fine neat writing, especmlly on thiok and highly-finished papers. 
Nos. 1, 173, 303, 604. In Points. 

FOB GENERAL USE 

Nos. 2, 164, 166, 168, 604. In Fine Points. 

FOR BOLD FREE WRITING 

Nos. 3, 164, 106, 168, 604. In Medium Points, 

FOR GENTLEMEN’S USE 

FOR LARGE, FREE, BOLD WRITING. 

The Blai-k Swan Quill, Large Barrel Pen. No. 803. 

The Patent Magnum Bonum, No. 263. In Medium and Bboad Points. 

FOR GENERAL WRITING 

No. 263. In E\THA--piNK and Fink Points. No. 810 New Bank Pen. 
No. 262. In Finb Points ; Small Barrel. No. 810, The Autograph Pen. 

FOR COMMERCIAL PURPOSES 

The celebrated Three-hole Correspondence Pen, No. 382. 

„ Four-hole „ „ No. 202. 

The Public Pen, No. 293. 

y „ With Bead, No. 404. 

Small Barrel Pens, fine and Free, Nos. 393, 405, 603, 


TO BE HAD OF EVERY RESPECTABLE STATIONER IN THE WORLD. 


WHOLESALE AND FOR EXPORTATION — 

AT TUB 

Manufactoryj Victoria WorJeSf Graham Street, and at 96, New StreeU 
Birmingham; 91, John Street, New York. 

AND OP 

WILLIAM DAVIS, at tlie London Depot, 37, GraceclmrclL 8t., E.C. 


HOBBS* 

CHANGEABLE KEY BANK LOCK. 

Price £10 and upwarda. 

HOBBS’ 

PATENT PROTECTOR LOCKS. 

8b. and upwards. 

HOBBS’ 

MACHINE-MADE LEVER LOCKS. 

2s. and upwarda. 


POR ‘‘EXCELLENCE OF WORKMANSHIP IN LOCKS AND SAFES.’ 


_ * •il 



HOBBS’ Haohine*made Two-Bolt Mor- 
tise, with Patent FricUoxileiB Follower. 
Price 8s. 


The Machvne-^mude Lochs are adapted for eoery purpose for which 
Locks are requiredf at prices thaJt defy competition. 

May be had of all respectable Ironmongers in Town and Country. 


Hlnstrated Lists of Locks, Iron Safes, and Doors, 
Gash Boxes, &c., sent free on application to 

HOBBS & CO., 

76, CHEAPSIDE, LONDON, EC. 








